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FOREWORD
The University of Vermont (UVM) is a regional, national, and international institution of higher
education. Part of each of these roles is the university's commitment to be in the for efront o f thought
and analysis focused upon Vermont, its history, its people, its culture, its physical and natural resources,
and its future. UVM's dedication to such scholarship and analysis is evident in the work of th e
university's graduate students.
The University of Vermont's seventy-three master's programs and nineteen doctoral programs
span a wide array of disciplines from the humanities, social and behavioral sciences, to the basic and
applied sciences and various professional fields. While these areas draw develo ping scholars with highly
diverse interests and backgrounds, the theme of Vermont touches upon and is addressed by nea rly every
discipline.
With a heritage as rich as that of Vermont, it is not surprising that many of our graduate stu dents
come from across the United States and, in fact, the world to study at UVM in order to exa mine th e
character, development, resources, and accomplishments of this state. Other individuals who are longtime residents of Vermont are lured to graduate study at UVM, because it allows them the opportunity
to delve deeply into the issues that have surrounded them for so long. Still others come to UVM's
programs only to discover anew the compelling intrigue that these topics have to offer. Whatever one's
background, it becomes clear that the study of Vermont contributes to a greater understandin g of not
only the region but also pressing matters of the world, such as health, business, literature, education,
agriculture, human and natural resources, and behavioral and biological functioning.
Some of our graduate students arrive with substantial professional and/or scholarly histories
themselves. The diversity of personal backgrounds and experiences these students bring to th e University
enriches our state and enables them to provide us with new and valuable perspectives on Vermont. We
benefit from their presence in Vermont and their interactions with the state, just as they benefit from
the education and training they receive here, both at the University and in Vermont's communities.
Graduate student research not only spans diverse disciplines, but also touch es each and every
geographic region of the state. While Burlington is the home of the University's campus, our gradu ate
students' research and scholarship takes them throughout the state. Thus, graduate student scholarship
is an example of the strong, mutually supportive relationship between UVM and all of Vermont.
Since Vermont has provided the University and its students with a wealth of important scholarly
opportunities, we are especially pleased to have another opportunity to share the scholarship of our
students with all of the people of Vermont and beyond. We are deeply appreciative and proud that th e
Center for Research on Vermont has compiled this catalogue of UVM th eses and dissertations on
Vermont topics that have been completed since 1975. In this document ar e abstracts summarizing each
of these scholarly works. Ifyou are interested in reviewing a specific thesis or dissert ation, please contact
David Blow, Reference Specialist at UVM at 802/656-3235.

Ultimately, this catalogue can be no more than a progress report. Research and scholarship are
ongoing processes, vital parts of the mission of the University both now and in the future. We look
forward to sharing with Vermont, the region, and the world the future graduate student scholarship that
is made possible by the partnership of the state and the University.

LYNNE A. BOND
Dean of the Graduate College
The University of Vermont
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PREFACE
In 1975 the Center for Research on Vermont was established at th e University of Vermont
(UVM), representing the responsibility and commitment felt by a segment of the scholarly community
to develop and pursue opportunities for research on Vermont. One of the ea rli est avenu es th e Center
explored was student research; indeed, the first publication in what would become the Center's
Occasional Papers Series was University of Vermont Student Research on Vermont Topics (1979) . Since
then, the Center has published a second, supplemental volume, University of Vermont Graduate College
Theses on Vermont Topics in Arts and Sciences (1982), and initiated a statewide prize ho noring
outstanding undergraduate research on Vermont topics, which it continues to present annu ally, with th e
assistance of Vermont Life Magazine, in memory of UVM Political Science Pro fessor Andrew Nuquist.
Given the Center's commitment to and encouragement of student research on Vermont, it is
fitting that this publication includes UVM theses and dissertations from the date of th e Center's founding
through the most recent academic year. As Dean Lynne Bond points out in th e foreword to this vo lume,
UVM's continuing dedication to the scholarship and analysis of Vermont is evident in th e work o f th e
graduate students which fills these pages. If this project serves to increase the accessibility o f this rich
resource, we will indeed be gratified.
The current publication contains more than three hundred abstracts, incorporating much o f the
Center's two earlier publications and expanding upon the disciplines from which they drew. It is cert ainly
a work-in-progress, for we will continue to add new theses as they become available. Th assist the Center
in this endeavor, we invite colleagues in the Graduate College and Faculty to help us identify new
material. At the same time, since we are well aware that the current effort may fall short, we enco urage
anyone who knows of material that may have been inadvertently omitted to let us know. Unless oth erwise
noted, all of the theses and dissertations described here may be consulted at th e University Archives,
which is located in Room 427 of the Waterman Building on the main UVM campus.
A number of people have contributed to this project. With deep appreciation, I acknowledge th e
many hours of painstaking research and computer work of Rebecca Godin, Hilary Slater, and Robert
Winkler of the Center for Research on Vermont. Without their dedication and cheerful perseverance,
this publication would not have been possible. Special thanks are owed to Reference Specialist David
Blow of the UVM Archives, for his patience and good humor; Library Assistant Director for Resea rch
Collections Connell Gallagher, who opened every door; and the Graduate College, particularly Dea n
Lynne Bond, for steady encouragement. Invaluable suggestions and ongoing support were provided by
George B. Bryan, former Center Director; Richard Sweterlitsch, current Center Director; Jennie G .
Versteeg, former Editorial Chair of the Center's Occasional Papers Series; and the Center's Executive
Committee. Many thanks, too, for the insights and help of Samuel B. Hand, Sharon Churchill, Chester
Liebs, Marlene Provost, Nadia Smith, and Karen Stites.

KRISTIN P ETERSON- ISilAQ

Ce nter for Research on Vermont
The University o f Vermont

About the Occasional Papers Series
Occasional Papers are refereed and selected by the Board of
Editors of the Center for Research on Vermont, which is chaired
by Richard Sweterlitsch, assistant professor of English at the
University of Vermont.
Kristin Peterson-lshaq, Coordinator of the Center for Research on
Vermont, serves as Managing Editor for the series. Inquiries and
manuscripts may be directed to her:
Center for Research on Vermont
College of Arts and Sciences
University of Vermont
Nolin House, 589 Main Street
Burlington, VT 05405
802/656-4389
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AGRICULTURAL AND RESOURCE ECONOMICS
BANCROFf, ROBERT L. "Analysis of Attitudes on the Preservation of Vermont's Farmland." 1976.
This study was designed to investigate the desirability of preserving agricultural land and methods
to accomplish this end. The major objective was to gather information on the attitudes of
farmers, nonfarm property owners, and town officials toward agriculture and farm property tax
relief. It was also intended to ascertain those methods for preserving farmland that the various
groups favored.
The data for the study were obtained primarily from three questionnaires. Separate questionnaires were sent to sellers and buyers of agricultural land. A third questionnaire was sent to
farmers, nonfarm property owners, and town officials. All three samples dealt with people and
land in Addison, Chittenden, and Lamoille counties.
Several conclusions may be drawn from these surveys. It was found that sellers of farmland
placed relatively high importance on property taxes in considering the sale of their land. A high
percentage of agricultural land purchased in these three counties, especially Chittenden and
Lamoille, went into uses other than farming. Non-farmers and town officials were sympathetic
to the problems facing agriculture. They also expressed a desire to preserve farmland in
agriculture. Nonfarmers and town officials were in favor of several methods that gave farme rs
preferential property tax treatment. At the same time, they were unwilling to have their property
taxes increased to finance these methods. Farmers wanted some type of tax relief but were
unwilling to accept control on the use of their land. The majority of all respondents wanted
programs administered at the local level.

BELLIVEAU, MARIA BLAIR. "Employment Trends in the State of Vermont 1960-1987." 1989.
This thesis makes an assessment of employment trends in the state of Vermont by looking at
three important indicators: industrial employment patterns, population, and labor force. Patterns
of employment by industry in Vermont are compared with those of the United States to
determine if Vermont is following the national trend away from employment in the goodsproducing industries to employment in the service-producing industries. The composition of the
population and labor force is examined to determine if it influences industrial employment
patterns.
Vermont is following national industrial employment trends. This shift in employment from the
goods- to the service-producing industries in both Vermont and the United States is the result
of many factors, such as international competition, new employer requisites, and changing
consumer demands. In Vermont, this shift in employment has been facilitated by the changing
demographics in the state and the growth in the size and composition of the labor force. During
the 1960's and 1970's, the population in the 15 to 24 age cohort grew at a very rapid rate, which
was reflected in the number of labor force participants available to work in entry-level jobs

requiring minimum skills, predominantly in the service industries. The availability of w~rkers to
fill positions in the growing service-producing industries was enhan~ed. by the. large ~nftux of
women into the labor force, the majority of whom work in the service mdustnes. This ample
supply of labor was utilized by the service industries as a resource for growth.
During the 1980's, the population in the 15 to 24 age cohort experienced a negative growth. rate.
This negative growth rate is significant because it impacts on the size of the labor force available
to accept employment in low skilled, entry-level positions. This negative population growth in the
15 to 24 age cohort is currently being reflected in the labor force as businesses in Vermont
compete for a tight supply of workers. This situation of scarce workers has bid up the wages
offered for traditionally minimum-wage jobs in an effort to attract employees. The shift in
employment from the goods- to the service-producing industries has slowed during the 1980's,
a contributing factor being the change in demographics.

I
I
I
I

CONABLE, DANIEL B. "The Economics of Sheep Raising in Vermont." 1978.

Following the increased interest in sheep raising in Vermont in recent years, a mail survey of all
known sheep owners and a series of on-farm interviews with major sheep breeders were carried
out in the summer of 1976. The overall purpose was an assessment of the extent, characteristics,
and profitability of sheep raising in the state.

[J

The sheep population of the state at the end of 1976 was found to be 8,100, with a median flock
size of five and a mean of sixteen sheep. Sheep were being raised mainly on a part-time basis
by 500 landowners whose chief sources of income were usually nonagricultural. Their most
common stated reason for sheep raising was enjoyment, with the desire to increase family selfsufficiency and to keep fields open frequently given, as well.
Costs and returns were analyzed at three levels: for the producer who was willing to contribute
his own and family labor, land, and buildings to the enterprise; for the producer who would
contribute land and buildings but wanted a return for labor; and for the producer who wanted
returns to all factors of production. Very few of the enterprises surveyed made a profit in 1976,
even under the most restricted set of cost assumptions. Feasible changes in price and physical
input and output levels were investigated to discover their effect of profitability at each level of
cost analysis. Among the factors investigated, increases in the lambing rate held out the greatest
promise for improved profits.

I
I
I

The relationships between various enterprise characteristics and profitability were analyzed to see
if they could explain the wide variation in net returns observed in the industry. Data lent very
little support to the hypotheses that small scale, inexperience, and a lack of interest in making
a profit contributed to a pattern of net losses.
Three possible scenarios for improvement in the cost and return situation for the Vermont sheep
industry were discussed in terms of output/input value ratios under each of the three levels of
cost and return analysis. The study concludes with a discussion of the impact of sheep raising
on the economy of Vermont, emphasizing the importance of the survival of minor livestock
industries like sheep raising as a bridge to an uncertain agricultural future.
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DRISCOLL, PATRICIA A. "The Economic Feasibility of Multi-Commodity Cooperatives in Vermont."
1989.

This thesis is part of a larger effo rt to evaluate th e viability of agricultural cooperatives in the
state of Vermont and investigate ways to make th em financially stable. In the first phase of the
project, agricultural cooperatives were surveyed and categorized according to the current viability
of the business in relation to factors which included long-range planning and managerial
efficiency. In this thesis, we will explore several representative cooperatives which carry different
but compatible commodities to determine duplication of activities and resource use. Knowing
where duplication exists, we can then develop programs to eliminate some of the duplication
through intercooperative cooperation and examine the new cooperative organizations through
spreadsheet analysis. The results of this study support the idea of intercooperative coordination
within the state. The findings suggest that establishment of multi-cooperative organizations
appears to be economically feasible.

FRENCH, DONNA E. "A Profile of Small Farms in Vermont." 1980.

A random block sample was used to select 134 small farms for this survey. Eligibility of the farm
was based on gross farm income between $1,000 and $20,000. A personal interview was used to
obtain farm and operator information.
Small farms throughout Vermont are diverse in the products raised and markets used. However,
private sales as a marketing method predominate. Most small farm operators were satisfied with
the marketing methods used. Private sales was the method most operators felt had the greatest
potential for improving farm income.
Most farm operators worked on the farm all year. Family members provided labor for daily or
weekly chores. Few farm operators hired labor. Hired labor was generally used only during peak
seasons.
Off-farm income was an important source of support for family and farm. Nearly one-half of the
farm operators had off-farm employment. These jobs provided for family living expenses.
Farming was a hobby for most operators. People also operated small farms as a way of life.
Farm operators generally had at least a high-school diploma. As years of education increased
beyond high school, operators were more likely to hold an off-farm job. Small farm operators had
few health limitations.
Most small farm operators knew their Extension agent and would contact the Extension Service
for help, but many had no idea how to find out about government programs. Most operators
received subscription farming magazines. TWo-thirds belonged to at least one farming
organization.
Small farms represented substantial holdings of land. The farm land and buildings represent large
financial resources in relation to farm income. These small farms had very low indebtedness.
Fewer than one-third of the farm operators had any type of loan.

Agricultural and Resource Economics
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Small farm operators were very optimistic. Ne~rly all of those i.nterviewed planned to continue
farming. One-half of the operators were plannmg farm expansiOn.

HENEHAN, BRIAN M. "An Economic Study of the Organization, Financial Performance, and
Operation of Emerging Farmers' Cooperatives in Vermont." 1985.

Vermont farmers and others interested in marketing Vermont farm products have expressed
concern over the problem of developing successful marketing approache~ to market. an
increasingly diverse mix of commodities. Farmer-owned and -operated market~ng coo perat ~ves
have successfully operated in Vermont for over one hundred years. New marketmg cooperatives
starting up operations over the past fifteen years have had mixed results.

I
I
I
I
I

Fifteen cooperatives were surveyed to investigate the key factors contributing to cooperative
success. Four livestock, three dairy, four crop, and four processing or wholesaling cooperatives
were included in the study. These cooperatives had total gross sales of $123 million and
accounted for 48 percent of all sales by Vermont marketing cooperatives. Eleven of the
cooperatives were formed within the past fifteen years.
Financial, organizational, and operational data were collected for selected years from 1974 to
1984. A list of variables was developed, which were thought to account for cooperative success.
The average annual increase (or decrease) in gross sales was used as a performance measure for
cooperative success. Growth in sales categorized cooperatives into low and high growth groups.
Discriminant analysis was used to analyze the role of selected variables in classifying individual
cooperatives as low or high growth cooperatives.
Management experience of a cooperative manager and the adoption by a cooperative of a
multiyear plan were found to have a significant influence on cooperative growth. Those
cooperatives with less experienced managers and no multiyear plan for the cooperative were most
likely to be classified in the low growth group.
Emerging cooperatives with limited financial resources can have difficulty offering a salary
attractive to qualified managers. Small volume cooperatives involved in similar marketing efforts
should consider merging into multi-commodity cooperatives or forming multi-cooperative
ventures to pool resources necessary to obtain experienced management. Directors of emerging
cooperatives should give serious consideration to developing and updating multiyear plans which
clearly spell out strategies for attaining necessary cooperative growth.

HERNANDEZ, DIANE G. "Consumer Food Cooperatives in Vermont." 1980.

In Vermont in the late 1960's and early 1970's many new consumer food cooperatives were
formed. Each co-op that began had its own method of business organization and its own ideas
about the goal which the co-op served. This study examined these varying business structures and
aims in order to determine which type of co-op was having the most success and what it was that
most attracted people to it.
Th.e ~-ops were divided into two groups based upon the dates founded, business principles, and
obJectives: the Rochdale Co-ops and the new-wave co-ops. The Rochdale Co-ops began in the

4
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1930's-1940's and followed the guidelines of the Rochda le Pioneers. The primary concern of th e
co-op was to provide food at a lower price by giving a yearly rebate and secondly, to develop
community spirit, a better social atmosphere, and a cooperative attitude and experience. The coops were dependent upon hired management and staff, and the members were not re quired to
contribute their time.
The new-wave co-ops were formed in the 1960's-1970's, and of principal importance was th e
providing of "natural" foods at lower prices. Also the new-wave co-ops wished to offer an
alternative to the traditional marketing system. The majority of the new-wave co-ops had a
preorder business structure, but there were a few that also had storefront operations or were
entirely storefront businesses. Whether storefront or preorder operations, these co-ops tried to
sell as close to cost as possible. In order to lower costs, the new-wave co-ops depended upon and
believed in voluntary or mandatory labor from the members.
In the Rochdale Co-ops the mean age and income level were highe r than in the new-wave co-ops.
One factor which appeared to cause the split was the value of time. Those respondents with th e
higher income placed a higher value on their time and preferred and could afford to pay for
certain services. With good management, the Rochdale Co-op system could become a successful,
continuing force in the market.
The members of the new-wave co-ops with the lower mean income levels placed a lower value
on their time and found it advantageous to be able to exchange labor for lower food costs. These
members also had a strong philosophical loyalty to the co-op, which aided them in dealing with
many of the problems associated with groups of people working together. The members of both
the Rochdale Co-ops and the new-wave co-ops were highly educated.
One problem for the new-wave co-ops is that over time the members may change their life style
or increase their responsibilities or income and their time becomes more valuable. Also as their
philosophical ideas change, they may not have the same feeling of loyalty. Th counter the
movement of the members away, the new-wave co-ops need to move toward a more structured
organization. They do not need to imitate the Rochdale Co-ops; instead, they may be able to
devise their own unique solution that will satisfy the philosophical principles as well as provide
sound business practices.

HILL, JOHN. "Analysis of the Effects of Property Tax Stabilization Contracts on Vermont Farms and
Towns." 1980.
This study was designed to investigate the use and effectiveness of property tax stabilization
contracts to preserve agricultural land. The major objectives were: to assemble information on
the number, size, and tax assessments of farms with property tax stabilization contracts; to obtain
information on the attitudes of farmers with contracts toward the stabilization program; and to
examine alternatives to tax stabilization contracts.
Data for the study were obtained in three ways. General information regarding acreage,
assessment, and taxes on farms with stabilization contracts as well as names and addresses of
farmers with contracts were obtained at town clerks' offices in participating towns. A
questionnaire was mailed to each farmer with a tax stabilization contract to determine additional
information about the farm and the owner's feelings about tax stabilization. In addition, a review
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of literature was undertaken to examine the property tax burden of Vermont agriculture and
alternatives to tax stabilization contracts.
Analysis of the data indicates that annual tax savings to farmers ~ith stabilization contra~ts were
nearly $800 in 1976. Granting these savings to farmers resulted m about a 1 percent tax !~crease
to non-farm property owners. Most farmers felt that the tax stabilization program in their town
was fair and important to the preservation of agricultural land.
However, a review of literature suggests that contracts and other restrictive agreements between
farmers and governmental units are not particularly effective in preserving agricultural land. Most
authors agree that an agreement which terminates after a specified number of years or one that
can be terminated by landowners at any time will not effectively preserve farmland. Only
programs which are designed to be permanent, such as transfer of development rights, will
successfully preserve agricultural land in the long run. However, the costs of this type of program
are often prohibitively expensive.

KAUPPILA, DENNIS M. "Population Change and Migration in Vermont, 1970-1980." 1983.

During the 1970's, people became aware of a major change in national population trends: a
switch from metropolitan to nonmetropolitan growth. This study made use of variables related
to population growth and migration in the U.S. to determine whether or not the same
relationships held for Vermont.
A sample of forty-five towns with rapidly changing populations was selected. Data about these
towns were collected, using secondary sources. Percent migration increase from 1970 to 1980 was
the dependent variable for correlation analysis and t-tests. Three discriminant analyses were done
to find combinations of variables that would classify high and low growth towns.
Results concerning percent migration increase showed positive correlations with percent
population change from 1970-1980; miles to the main city of the Labor Market Area (when less
than fifteen miles); percent of the town's acreage consisting of lakes and ponds; percent of the
town's acreage in Skye's land classifications 3, 4, and recreational; and the percent of a town's
grand list consisting of vacation property. The following variables were inversely associated with
percent migration increase: population of the town in 1970, population potential of the town,
residential tax index of the town, and the percent of the town's grand list consisting of residential
property. T-test showed that towns which were adjacent to a Standard Metropolitan Statistical
Area (SMSA) had a significantly higher percent migration increase than towns not adjacent, and
higher than towns within the SMSA.
Eighty-eight percent of the towns with a population of under 500 in 1970 were correctly classified
with a discriminant function using one variable, miles to the main city of the Labor Market Area.
Thwns with a population of 500 to 2,500 were correctly classified 93 percent of the time, using
a discriminant function with two variables: tax burden index and percent of the grand list
consisting of industrial property. All towns with a population greater than 2,500 were correctly
classified, using four variables in th e discriminant function: miles to the largest place in the
county, miles to the main city of th e Labor Market Area, percent of the grand list consisting of
industrial property, and a binary variabl e whi ch showed whether or not the town was located
within the Burlington SMSA.
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KNIGHT, LYNN G. "An Economic Profile of the Recreational Horse Sector in the State of Vermont."
1989.
An economic profile of Vermont's primarily recreational horse sector was developed from a
survey of 402 horse owners. The average Vermont horse owner keeps four horses. Almost 50
percent of the respondents' horses were purchased for less than $1,000, but only 25 percent were
perceived to be currently worth the same amount. Most horse-owner households (75 percent)
keep horses at home and spend $1,097 per horse per year. Expenses for boarded horses average
$2,593 per horse per year. The identified horse-owner population spends about $11 million per
year on horses and related activities, primarily for feed, labor, veterinary care, and tack. The most
important hay characteristic to horse owners is whether or not the hay has any apparent dust or
mold, while the least important characteristics are price and whether the hay has undergone a
laboratory forage analysis. Among specific activities, the largest amount spent was for showing
and eventing-$1,138,000-and the least was for competitive riding-$45,000 . The recreational
horse sector has a substantial impact on the state economy.

MARKOWITZ, PAUL WILLIAM. "Basis and Proposal for Community Energy Planning in Vermont."
1983.

Community energy planning provides an effective vehicle to help Vermont reduce its dependence
on costly, outside energy sources and move toward a conservation- and renewable energy-based
energy path. In Vermont, community energy planning and action have a strong framework for
success and past history of support, and based upon this researcher's field experiences, a
comprehensive program has been developed to promote energy planning and action at the local
level.
Real increases in the price of conventional energy sources (oil, coal, and nuclear) have wreaked
havoc upon the economy and people's lives. This is especially true in Vermont. Political and
economic indicators portend a continuation of real price increases for these sources in the
decades ahead. This country can reduce its dependence on costly, outside energy sources through
energy conservation and the utilization of renewable energy resources. Energy conservation and
renewable energy resources have proven cost-effective in a multitude and variety of applications
and also provide significant benefits in job creation, national security, environmental health, and
sustainability. For a variety of reasons, the price mechanism alone is insufficient to facilitate our
transition to an energy future based on these two components. Government funding needs to be
allocated to help state, regional, and local governments plan for a secure and affordable energy
future.
Community energy planning provides a mechanism for people to review their energy problems
and to develop strategies and implement actions designed to help solve these problems. Six case
studies show the invaluable need for broad-ranging community participation in the planning
process, along with two organizational frameworks, which can be used. They also show the need
for documentation and some financial resources. Energy actions fall under three categories, and
documentation shows the clear cost-effectiveness of many actions which can be undertaken at the
local level.
The Vermont "town," annual town meetings, and traditions provide a conducive environment,
while legislation, energy plans and documents, activities, and organizations show a strong history
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of support for local energy programs. Particularly, the volunteer positions o~ town en~rgy
coordinators provide a strong potential vehicle for developing local energy plannmg and actiOn.
However, the town energy coordinator has not been as effective a position as many hoped, and
a variety of recommendations are made to answer this problem, including providing extended
technical, financial, and planning assistance; facilitating communication among town energy
coordinators; and strengthening the authority of the position.
Community development (CD) workers in energy planning can play vital roles in helping town
energy coordinators and communities develop local energy programs. Based upon research on
the self-help approach to community development and this researcher's field experiences in
several Vermont communities, a variety of recommendations for future CD workers in energy
planning have been made. These recommendations include: (1) the CD worker's role should be
primarily one of helping the community establish a framework to undertake a self-directed
decision-making process; (2) the CD worker's capacity may also include providing technical and
educational assistance at various stages in the planning process; (3) the CD worker needs to
maintain a clear concept of her role in the process and the implications each role has on the
dynamics of her interaction with the community; and (4) the CD worker needs to maintain a
healthy respect for the community's cultures and values, needs to be aware of the community's
comprehension level of the issues, and should have plenty of patience and understanding.
Based upon the previous four chapters, a proposal has been designed to promote energy
conservation and the utilization of renewable energy resources through local energy planning and
action. The proposal calls for using a two-step approach whereby selected towns would, first,
undertake the energy planning process and develop a town energy plan, and second, implement
energy actions detailed in their adopted plan. Broad-based community support would be integral
to the success of the program. A variety of outreach techniques would be used, including the
distribution of technical and planning materials, regionally held instructional workshops, the
formation of regional coordinating units, and the provision of direct assistance to town energy
coordinators and committees. Community development workers trained in energy planning would
be instrumental in providing direct assistance and catalyzing energy programs at the local level.
The services of the University of Vermont Cooperative Extension Service, regional planning
commissions, and community action agencies would be coordinated to provide the optimal level
of assistance.

PARKER, LAWRENCE ALAN. "A Feasibility Study of Pork Production in Vermont." 1986.
Due to a perceived need to diversify Vermont's agricultural base, a study was conducted to
determin e whether swine production was a viable alternative in a predominantly dairy state.
Surveys were distributed in 1982 and 1983, seeking data on all aspects of the swine industry in
Vermont, including producers, home growers, and consumers.
Swine production in Vermont in 1982 was primarily a small-scale, part-time enterprise for most
producers. The mean number of sows owned was five, with a median of two. Most of the female
breeding stock were crossbred animals, while herd boars tended to be purebreds. The industry
had evolved into one that produced feeder pigs for sale to backyard growers for eventual home
consumption. Feeder pig sales were concentrated in the lucrative spring market, with April and
May the most active months.
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Because of light producer response to mailed surveys, costs and returns co uld not be ana lyzed
for Vermont hog farms. Important data were gathered, however, which provided substantiating
information on production levels and performances estimated in census figures.
A survey of consumers showed that the Vermont swine industry suffered from a poor image in
the state. Few people had any knowledge of the industry or opinions about it. Nearly half of
those surveyed stated a willingness to purchase a freezer package of Vermont-grown pork. This
indicated a large market potential for producers willing to expand into th e freeze r trade.
The effects of increasing production through improved management practices suggest th at
increases in gross income are possible at little cost to the producer. Marketing alternatives
necessary to promote a viable swine industry in Vermont suggest a dedicated cooperative effo rt
is needed to bring the industry from its infant status to a mature healthy one.

PHELPS, JEFFREY SCOIT. "An Economic Analysis of Feeding High Moisture Corn in Vermont."
1987.
A series of least cost feed rations were balanced to determine the prices a dairy farmer could
afford to pay for High Moisture Shell Corn (HMSC) and High Moisture Ear Corn (HMEC).
Three forage programs and various feed ingredients were selected for th e feed rations from a
survey of fifty-one Vermont dairy farmers feeding and/or growing High Moisture Corn (HMC).
Forage programs of 100 percent haylage, 50 percent haylage-50 percent corn silage, and 25
percent haylage-75 percent corn silage were evaluated at production levels of ninety, sixty, thirty,
and zero lbs. per day of milk. Sensitivity analyses were also don e to determine the effects price
changes in 16 percent concentrate had on HMSC and HMEC.
The results showed that a farmer could afford to pay more for HMSC th an for HMEC. The
results also indicated a farmer could pay more for HMC fed to higher producing cows than to
lower producing cows. Further, as the percentage of corn silage in the ration increased, the price
a farmer could pay decreased.
Sensitivity analysis indicated a change in cost of 16 percent concentrate did not affect the price
of HMC the same at all levels of milk production and had different effects for HMSC and
HMEC.

POWER, NATHAN THOMAS. "Lamb Marketing in Vermont." 1979.
This research provides information on prices, market channels, and marketing arra ngements of
the lamb marketing industry, with special reference to Vermont. In addition, we have so ught to
determine the competitiveness and viability of the Vermont lamb and lamb meat industry vis-a-vis
non-Vermont lamb supplies.
Personal and telephone interviews were conducted with Vermont (and several oth er New
England) lamb producers, meat processors, and meat wholesalers to obtain th e descriptive
information of the marketing environment.
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Vermont lamb meat wholesalers and chain stores obtain lamb meat almost exclusively from East
Coast wholesalers or directly on order from Western packers. Independent retailers and
wholesalers may purchase Vermont lamb meat but were generally supplied by Boston-area
wholesalers.
The eighteen Vermont state-inspected commercial packers slaughtered 1,307 head of sheep and
lambs in 1977. Approximately 85 percent of this amount was processed on a custom basis for
individual producers. Vermont packers purchase few live lambs and supply little wholesale lamb
meat to Vermont retail outlets. Vermont meat processors compete with Vermont lamb producers
in supplying lamb meat to both retailers and individual consumers.
Vermont lamb producers market live lambs to Vermont and non-Vermont packers or, most
frequently, directly to Vermont consumers. They also sell whole or quartered lamb carcasses to
consumers, retailers, or wholesalers. Live lambs marketed directly to consumers yield higher
gross revenues than can be obtained through sales to out-of-state packers or in the large-volume
Mid-Atlantic lamb auctions. Lower prices in these markets and the costs of transporting live
lambs to these markets are responsible for this. However, these non-Vermont packers or
auctions are the only current outlets that purchase large lots of lambs at one time.
Lamb meat marketed directly to consumers or retailers is priced higher than lamb meat that is
available (including less-than-carlot volumes and transportation costs) from Boston-area wholesalers. Vermont producers' prices are often "sticky," changing little throughout the marketing
season even as other, non-Vermont supplies fluctuate in price.
The gross revenues obtained by producers through direct sales of live lambs or lamb meat may
not reflect the costs of this marketing arrangement. Direct marketing, as it is now practiced,
requires that only small volumes of lambs or lamb meat are sold over a long marketing period.
The managerial time and variable resources expended, and consequently net returns, may differ
from those resulting from marketing larger volumes of the product via non-Vermont auctions or
packers.

SENNING, J. ROBERT. "An Economic Analysis of Alternative Sewage Sludge Disposal Systems in
Vermont." 1979.

This study was designed to obtain information on the costs of municipal sewage sludge disposal
in Vermont. A major objective of the study was to determine the costs of the two methods of
disposal, landfill and landspreading, which are being used in Vermont. Additional objectives
included determining factors which influenced disposal costs, determining the economic benefits
of landspreading disposal, and designing a regional plan for sludge disposal.
The data for the study were obtained by use of three survey questionnaires. The first
questionnaire used in interviews with operators of twenty waste-water treatment plants gathered
information on sludge disposal practices and the costs associated with these practices. 1\vo
additional questionnaires were used to survey current and potential users of sludge. These
provided information concerning landspreading practices and costs.
Several conclusions were drawn from these data. There was no indication that either of the two
methods of disposal, landfill or landspreading, was less expensive than the other. An analysis of
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variance indicated, however, that per capita disposal costs associated with th e use of flo tatio n
thickeners and vacuum filters were significantly high er than those associa ted with liquid and sa nd
drying bed dewatered sludge disposal. Thtal costs of liquid sludge disposal were much more
responsive to changes in distances to disposal sites th an were total costs associated with
dewatered sludge disposal. Other factors, especially wea th er, were often more im portant th an
economic considerations in choosing a disposal method.
The nutrient value of sludge when used as a fertilizer suppl ement was $34.60 per to n in t 976.
Many farmers are spending time and money to obtain sludge. The sa le of sludge has potential
for sludge disposal cost recovery.
Regional efforts in sludge disposal have begun. Increased regio nal efforts may reduce disposa l
costs and facilitate increased landspreading. One regio nal approach was put forward .

VAN HOLLEBEKE, PAUL R. "Rural Water Planning for East Fairfield, Vermont." 1982.
This study was undertaken in response to the need for a new approach to water reso urces
planning in sparsely populated rural communities. Contemporary faciliti es planning relies heavily
on costly engineering solutions in order to achieve and prese rve officia l water quality standards,
regardless of local social institutions.
The Village of East Fairfield, a residential community of 250 persons located in northwestern
Vermont, provides an excellent case where resistance to three proposed central waste-water
treatment facilities has resulted in no action being taken to eliminate either the public health
hazard or pollution load entering surface water caused by a prepo nderance of malfunctioning
septic systems.
Investigation of public goals directed the development of a plan in which political feasibility
would be enhanced by (1) its low cost of implementation and (2) its emphasis on local co ntrol.
Research was, in essence, problem solving, which included th e evaluation of a broad range of
sewage disposal options according to the following four crit eria : cost, loca l acceptability
potential, state acceptability potential, and significant environmental impact. Data were
accumulated from a variety of sources, including frequent contact with state agency experts,
university personnel, and officials and residents of the Thwn of Fairfield.
The result is a seven-point plan which clearly indicates a call for preventive action, such as
regular septic system maintenance and the cessation of water waste. It is th e principal hypothesis
of this thesis that other rural communities engaged in th e planning of their water resources will
be able to produce sound, acceptable plans, using a simil ar procedure.
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ANIMAL SCIENCES
BRAY, SHERRILL. "Shelf-Life Study of Yogurt Flavored with 14% Commercial Grade Maple Syrup."
1978.
Maple-flavored yogurt manufactured with 14 percent commercial-grade maple syrup has been
developed at the University of Vermont. The purpose of this study was to determin e if this maple
yogurt would retain its quality for a period of time similar to that of yogurt currently on th e
market. Th evaluate shelf-life, individual samples of maple yogurt were manufactured and th en
stored for twenty-nine days, half at 4.4° C and half at 10° C. Quality ana lyses were performed
periodically. Subjective analysis was by a trained fiv e- perso n fl avo r panel; objective analyses were
by chemical, physical, and microbiological tests. Three shelf-life tri als were conducted.
Results of the analysis indicated yogurt stored at 4.4° C did not change significantly over the
twenty-nine days. Yogurt stored at 10° C showed a decrease in qu ality in the subjective (flavor),
chemical (acidity), and microbiological (yeast and mold) tests. Subj ective and physical
measurements of body did not indicate a significant change during storage at eit her temperature.
Lactobacillus bulgaricus and Streptococcus thermophilus, th e yogurt bacteria, decreased in viable
number significantly at both temperatures but retain ed an average of 105 and 106/ml by the fourth
week. The average ratio indicated the normal progression of L. bulgaricus ove r S. thermophilus
as the product aged and acidity increased.
In conclusion, when maple-flavored yogurt was re frigerat ed at 4.4° C, th e shelf-life was at least
twenty-nine days. Yogurt held at 10° C decreased significantly in quality after fifteen days.

KINDSTEDT, PAUL S. "Casein Variation as a Percentage of Total Protein in Vermont Milk Supplies."
1981.
Casein variation as a percentage of total protein and true protein in 146 co mmingled milk
samples was evaluated. Samples were from seven cheese plants during eleven months. Percentage
casein of total protein and true protein differed significantly among plants and months, with no
plant by month interactions. Casein showed considerably less variatio n as a percentage of tru e
protein than total protein. Plants higher in percentage casein of total protein tended to be higher
in percentage casein of true protein. Monthly changes in percentage casei n of total protein and
true protein followed a common pattern, except during October and November. Although highly
significant, differences among plants and months were small in magn itude.
Correlations between casein, and serum protein and nonprotein nitrogen (NPN), and between
total protein and pe rcentage casein of total protein were determin ed. Thtal protein and
percentage casein of total pro tein for all samples we re significantly co rrelated (r = .171 ). Within
month coefficients of correlation between th e two were positive and relatively large. Plants high
in total protein tended to be high in casein relative to to tal protein . Within plant correlations
were positive for some plants and nega tive fo r o th ers. Monthly changes in total protein and

percentage casein of total protein did not follow a common pattern. Casein was significantly
correlated with serum protein for all samples (r = .273) but was not correlated with NPN. All
within plant correlations between casein and serum protein were positive. Within month
correlations were positive for some months and negative for others.
Four regression methods for estimating casein from total protein were eval uated. Regression of
casein on total protein accounted for 87.8 percent of the variation in casein, while regression of
casein on true protein accounted for 93.1 percent. Regression of casein on total protein, plants,
and months accounted for 95.3 percent of the variation in casein, with a standard error of
estimate of 0.017 percent casein. Only 1.00 percent of explained variability was lost when the
variable plants were removed from this model.
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BIOSTATISTICS
HOWARD, ALAN BRUCE. "Biometric Modeling of Respiratory Symptoms in Vermont-A GENCAT•
Approach." 1980.
Chronic bronchitis and pulmonary emphysema are diseases which often occur together in peo pl e
diagnosed as suffering from chronic respiratory disease. Generally accepted definiti o ns of chronic
bronchitis and pulmonary emphysema along with symptomatology and pathology of each disease
are given . The results of several studies linking cigarette smoking with increased incidence of
respiratory disease and their symptoms are reviewed. Other studies linking age and sex to
respiratory disease incidence are highlighted.
Data regarding respiratory symptoms, smoking habits, and various demographic inform atio n were
obtained from the results of the Vermont Lung Center Interim Data Survey (Omnibus II )
conducted by the Biometry Facility of the University of Vermont. Responses to eleven respiratory
symptom variables from 746 Vermont adults as well as information concerning th eir socioeconomic status, smoking habits, place of residence, age, and sex are analyzed with th e intent of
discovering a relationship between symptoms of respiratory disease and th e other five va riables
given above.
A general methodology to analyze categorical data by linear models is utilized. This methodology,
as implemented by the GENCAT program, fits functions of the unknown cell probabilities to
multiple population logistic models. TWelve different models for each of th e eleven sympto m
variables are considered. The fit of each model is tested by a lack of fit x2 statistic and if th e pvalue is greater than 0.30, the model is considered to be providing an adequat e fit. Hypotheses
concerning the significance of the effect of each term in the model are tested and th e resultin g
p-values are tabulated. The "best" model for each symptom variable is determin ed fro m several
criteria. Observed logits for each symptom variable and the logits predicted by th e chosen model
are presented. Suggestions for further analyses of these data are given.

·"Generalizedchi-squareanalysisof categorical data using weighted least squ ares to co mpute Wald
statistics," a computer program that analyses categorical data by using the methodology of Gri zzle,
Starmer, and Koch (GSK) method.
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BOTANY
CHAUCER-HATTON, HARRY YEO. "Altitudinal Distribution and Ecotypic Variation of Dictyostelid
Cellular Slime Molds, Camels Hump, Vermont." 1976.
Seven species of Dictyosteliidae Restafinski (1975) (Dictyostelium mucoroides Brefeld [1869], D.
purpureum E. W. Olive [1901], D. discoideum Raper [1935], D. minutum Rape r [1941] , D. lacteu m
van Tieghem [1880], Polysphondylium violaceum Brefeld [1884], and P. pallidum E. W. Olive
[1901]) have been isolated from the west slope of Camels Hump Mountain nea r Huntingto n,
Vermont, along an altitudinal gradient from the Eastern deciduous forest to th e Appalachian
extension of the boreal forest. The gradient was extended into the alpin e co mmunity via sa mples
from Mount Mansfield, fifteen miles to the north.
Regression and correlation analysis between the distribution and abundance of th e Dictyosteliidae
and certain climatic, biotic, and edaphic characteristics along the gradient yi eld these co nclusions:
(a)

There is a linear decrease in abundance of dictyostelid cellular
slime molds with increasing elevation.

(b)

There is a maximum species richness and diversity of dictyostelids in the transition wne between the deciduous and boreal
forests.

(c)

There are no consistent correlations (p = .05) between climatic
factors and cellular slime molds species richness or abundance.

(d)

There is a positive correlation between woody vascular plant(~
3.5" dbh) species richness and dictyostelid cellular slime mold
species richness and abundance.

(e)

There are negative correlations between soil organic matter,
carbon and moisture, and dictyostelid cellular slime mold
richness and abundance.

The floristic distribution of Dictyosteliidae along the altitudinal gradient is consistent with th e
altitudinal and latitudinal patterns reported by Cavender (1963, 1972, 1973) for the Northern
Hemisphere.
When Polysphondylium violaceum was cultured under controlled conditions, three mo rpho logica l
and developmental characteristics differed significantly between transitional zone clones and
clones collected from the deciduous and boreal wnes: aggregation density, rate of morphoge nesis, and diameter of the terminal sorus of the sorocarp. This is the first re port o f eco typic
variation in the Dictyosteliidae.

DAVIS, MICHAEL WILLIAM. "An Algal Bioassay of Nutrients in Freshwaters Using Cyclotella." 1975.
Cyclotella cryptica Reimann, Lewin, and Guillard was grown under defined conditions of media,
illumination, temperature, and turbulence. Growth was measured as cells per ml and ng
chlorophyll a per mi. Cell number and chlorophyll a concentration of C. cryptica are dir~ctly
correlated with increasing silicate (1-100 J.LM Si) and phosphate (.1-5 J.LM P) concentrations.
Chlorophyll a increases over a wider range (1-100 J.LM N) than cell number (1-50 J.LM N) of
nitrate or ammonium concentrations. Bioassays were designed, using standardized conditions of
nutrient addition, inoculation with C. cryptica, and incubation. Four test sites in northwestern
Vermont were sampled July-November, 1974. Silicon, nitrogen, and multiple nutrient additions
stimulated growth of C. cryptica in natural waters. Phosphorus rarely stimulated growth. Silicon
stimulated cell division in nitrogen-limited waters, resulting in low chlorophyll a per cell.
Nitrogen stimulated chlorophyll a synthesis in silicon-limited waters, resulting in high chlorophyll
a per cell. A physiological adjustment by C. cryptica in response to relative concentrations of
nutrients is suggested. The C. cryptica bioassay is a sensitive method for measuring nutrient
limitation of diatoms in freshwater samples.

DEYOE, HUDSON ROBERT. "Seasonal Succession of the Algae in Shelburne Pond, Vermont." 1981.
Shelburne Pond is a shallow, eutrophic lake in northwestern Vermont. Weekly water samples
were collected from three stations on the lake from April to November 1979. In addition,
monthly samples were collected at one and four meters with a Kemmerer sampler while samples
for chlorophyll a and water chemistry analyses were taken at the surface.
Algal counts show that diatoms were abundant in early spring and then were followed by a
moderate-sized pulse of the green algae. Filamentous blue-green algae were dominant from late
spring until early fall. Oscillatoria subbrevis was the most common blue-green. The fall
phytoplankton was a mixture of cryptomonads, diatoms, and filamentous blue-green algae. Winter
samples started with a large cryptomonad population that declined as the season progressed.
The major difference between the succession pattern of Shelburne Pond in 1979 and the typical
pattern found in many temperate dimictic lakes is the appearance of "summer algae," especially
green algae, during late spring in Shelburne Pond and the earlier development of blue-green
algae.
A comparison with observations from previous years indicates that dominant organisms such as
Cyanophytes and diatoms seem to change from year to year. For example, the dominant bluegreen alga in 1978 and 1980 was Aphanizomenon ftos-aquae while in 1979 Oscillatoria subbrevis
became dominant.

EASTER, MARK JAMES. "Response of Herbaceous Plants to Canopy Disturbance in the Lower
Montane Forest of Camels Hump Mountain, Vermont." 1991.
Heterogenous canopy conditions in the lower montane forest of Camels Hump Mountain,
Vermont, have resulted from decline of Picea rubens Sarg. Numerous gaps have formed in this
forest due to the death of dominant and co-dominant overstory species. These gaps are
surrounded by areas with relatively intact canopies (Perkins plots). Vegetative growth phenology,
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density, frequency of occurrence (percent of plots) and cover percentage of five important herbs
were compared between gap and canopy areas. Photosynthetic oxygen evolution, leaf pigment
concentrations, and above-ground morphology were compared between Aster acuminatus Michx.
plants growing in gap and canopy areas.
The frequency of occurrence of Clintonia borealis (Ait.) Raf. in gap microplots dropped
significantly with respect to canopy microplots at th e end of the growing season. A concomitant
decrease in cover percentage or stem density was not observed. Percent cover for Lycopodium
lucidulum Michx. was significantly greater in ca nopy microplots. Trends toward greater stem
density, frequency, and cover percentage were observed for A. acuminatus and Erythronium
americanum in gap microsites and for C. borealis and Oxalis acetosella L. in canopy microsites.
Morphological characteristics ofA. acuminatus examined included above-ground dry mass, le ngth ,
width, and length/width ratio of largest leaves, stem length, number of leaves per plant, node
length, and percent of flowering plants. Plants collected from gap microsites flowered significantly
more frequently than those from canopy microsites. No other differences in morphology were
found. This suggests that A. acuminatus does not exhibit a shade/overtopping response in this
forest.
Leaf photosynthetic oxygen evolution rates and photoinhibition leve ls did not differ significantly
between Aster acuminatus plants from gap and canopy microsites. Chlorophyll concentrations
were lower, and carotenoid/chlorophyll and chl./chlb ratios were higher in plants collected from
gap microsites.

GORDON, LAURIE SUSAN. "Attached Algae in a Secondary Clarifier at a Vermont Waste-Water
Treatment Plant." 1987.
Fifty-three algal samples were collected, and five seasonal growth experiments as well as two
colonization studies were conducted during fifteen months to observe the qualitative and
quantitative aspects of the alga l population in a Burlington, Vermont, waste-water treatment
plant. Secondary clarifiers were chosen as the specific study site as they supported substantial
algal growths. Irradiance, day length, and clarifier water temperature , pH, total Kjeldahl nitrogen
(TKN), total protein (TP), biochemical oxygen demand (BOD), and flow rates were recorded,
and seasonal fluctuations were observed in many. Temporal distribution in this ecosystem was
most likely affected by changes in light and temperature; the nutrient concentrations were
constantly high and probably not a factor. Three distinct communities of differing algal
composition were recognized in areas of slow, medium, and fast flow velocities. Colonization
followed a predictable pattern of small to large forms of attached algae.
Growth and biofilm production experiments demonstrated growth rates of approximately 0.22 d.1
(measured by chlorophyll a) during the summer and fall (1985) and spring (1986). Peak
production values reached approximately 14 gm· 2 d·' (oven-dry weight) in the fall (1985) and
spring (1986). A maximum standing crop of 129.7 gm· 2 (ash-free dry weight) was achieved in the
fall. Percent biofilm phosphorus and nitrogen trends were variable; however, estimated maximum
uptake rates of both nutrients were high (up to 156.74 mgP·m· 2.d·' and 1903.38 mgN·m·2 d.1).
Differences in rate and amount of seasonal growth were probably co ntro ll ed by light availability
and temperature.
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This study shows that the secondary clarifier is not highly diverse in attached algae. However, the
community is very productive during the warmer seasons and achieves relatively high speci~c
growth rates during the winter (0.20·d· 1; temperature averaging 6.2° C). This !otic, hypertr?ph1c
ecosystem may warrant further investigation as a tertiary biological treatment in cold reg10ns.

HOWARD, LAUREN DAVIS. "Phytosociology and Plant Succession in the Foothills of the Green
Mountains, Vermont." 2 vols. Ph.D. diss., 1979.

Vegetation was sampled by the quadrant method at 138 sites on upland acid till soils at
elevations below 1,800 feet (549 m) in eastern Chittenden County, Vermont, during the summers
of 1972-1974. Thirty bryophyte, 155 herbaceous, and 62 woody and semiwoody species were
encountered. A synthetic importance value (DBIV-CTS) was calculated for trees, saplings,
shrubs, and seedlings capable of surviving into saplings for each species by averaging its relative
density and relative dominance. Relative percent coverage (RPC) was used to determine
importance in the ground cover layer.
Results of phytosociological analyses, including interspecific association plexuses, synecological
ordinations, and Bray-Curtis ordinations, demonstrated the presence of a vegetational continuum
situated along a major successional gradient from open fields into beech-sugar maple forests.
Using growth information derived from increment boring data and survival information based
on relative densities among 3" dbh size classes for individual species, a forest growth simulator
was developed, capable of growing forests seventy years into the past and eighty years into the
future.
Results of the ordinations and forest growth simulator were used to define twenty community
types based on dominance relationships of woody and semiwoody plants. Each type had a unique
phytosociology, physiognomy, relationship to environmental factors, relationship to previous landuse history, successional status, and reaction to damage. The community type system provided
an objective means for comparison of forest stands throughout the Northeast.
In the foothills of the Green Mountains, the primary successional pathway from open fields led
through early hardwoods and late hardwoods into climax hardwoods. 'JYpes dominated by white
pine, white ash, hemlock, and ironwood were restricted to below 1,200 feet (366m), while types
dominated by red spruce and paper birch were only important above 800 feet (243 m). Red
maple, sugar maple, and beech were important throughout the entire range. Relative age, canopy
coverage, and basal area generally increased with successional status, while ground coverage
decreased. Maximum species diversity occurred during intermediate successional stages.

MYERS, GAYLE PHOEBE. "Vegetational Succession at Molly Bog, Vermont, from 1941 to 1977." 1980.

The rate and direction of vegetational succession at Molly Bog was documented with vegetation
maps drawn from air-photos taken in 1941, 1964, and 1974. Cover values, tree height, stem base
diameter, and tree ages provide a description of the present (1976-1977) vegetation that allows
better interpretation of the vegetation maps. The following vegetational changes occurred at
Molly Bog: (1) a_30 percent reduction in the area of the open water at a rate of about 28 m2/yr,
(2) a 50 percent mcrease in the area of the Chamaedaphne shrubland at a rate of about 28 m2!yr,
(3) a 40 percent reduction in the area of the open bog mat at a rate of about 38 m 2!yr, (4) a
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migration of wetland forest species into unforested wetland, and (5) a migratio n of upland forest
species into unforested upland. Vegetational succession at Molly Bog is inward and unidirectional.

OSHEYACK, GARY DOUGLAS. "Net Primary Production and Biomass of Peatland Vegetation in
Shelburne, Vermont." 1981.
Aboveground production and biomass were measured by the harvest method at twenty-eight
randomly located sampling sites in a complex primary pea tland at Shelburne, Vermont. Production values ranged from 144 to 1982 dry g/m 2, with twenty-seven of twenty-eight values falling
between 144 and 557 dry g/m 2 • Biomass values ranged from 252 to 2008 dry g/m 2 , with thirt een
of twenty-eight values between 1000 and 2008 dry g/m 2 •
No single species emerged as the greatest contributor to production of biomass at all twenty-eight
sites; however,Acerrubrum L. andAlnusrugosa (DuRoi) Sprengel together account for averages
of 53 ± 21 percent of production and 70 ± 23 percent of biomass at th e tw enty-two sites th ey
both occupy.
Spatial patterns of production and biomass in the peatland are similar in that both are generally
greatest adjacent to the upland and pond margin, and the two are correlated (r = .76) at twentyseven of the twenty-eight sites.
Water pH, percent ash in the peat, and concentrations of total nitrogen, total phosphorous,
exchangeable potassium, sodium, manganese, calcium, magnesium, iron, and zinc are all highly
variable in the peatland, and none proved to be correlated (ex: = .05) with production of biomass
for these twenty-eight samples.

ROOKS, W. MARK. "Bryophyte Ecology of the Green Mountains, Vermont." Ph.D. diss., 1978.
Based on eighty-two sample plots located on eleven mountains along the north-south extent of
the Green Mountains, four bryophyte communities were recognized in the forests of the Green
Mountains between 2,000 and 4,000 feet (610 and 1219 m) elevation: the spruce-fir carpet
community, the deciduous wood community, the deciduous rock community, and the deciduous
ground community. These communities were for the most part differenti ated by the relative
abundances of the component species rather than by the presence or absence of species.
The cover of bryophytes and the number of bryophyte species within a plot increased with
elevation.
Ninety-four bryophyte species were encountered in th e study. Of these, Tetraphis pellucida,
Brachytheciumreflexum, Dicranum montanum , Callicladium haldanianum, and Herzogiella striatella
are predominately or exclusively deciduous forest species. Brotherella recurvans, Pleurozium
schreberi, Dicranum drummondii, Lepidozia replans, Lophozia attenuata, L. ventricosa, and
Ptilidium pulcherrimum were predominately or exclusively spruce-fir species. Dicranum fuscescens,
D. fulvum, Hypnum pallescens, and Plagiothecium laetum were common species that occurred
abundantly throughout the elevational range studied.
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TESCHNER, DOUGLASS PAUL. "Channelled Foot Traffic Effects on Boreal Vegetation and Soils,
Camels Hump, Vermont." 1978.

Vegetation, soils, and trail characteristics were examined along the boreal forest portion of the
Burrows Trail on Camels Hump, a 1,244 meter- (4,083 ft) peak in the Green Mountains of
Vermont. Variation in total cover and species composition was observed along a gradient
perpendicular to the trail. While the grass and sedges (considered as a group) and some
bryophyte species groups are most abundant on the trail, total cover and importance values of
most species (or species groups) are greatest in the adjacent woodlands. The presence of the
trail corridor is shown to have a narrowly localized impact on vegetation; it appears likely that
modifications of undisturbed boreal forest total cover and species composition are limited to two
meters to either side of the trail center at any point along the trail.
Slope, elevation, and certain vegetation parameters, as determined by simple and multiple
regressions, are correlated with trail deterioration. Among the three slope parameters measured,
trail cross-sectional area is most positively correlated with trail segment slope. Trail surface
composition is correlated with elevation: soil cover on the trail is negatively correlated, while
rock and plant cover on the trail are both positively correlated.
Soils analyses performed at three sites suggest that (1) erosion rather than compaction is the
dominant force creating the present treadway and (2) normal processes of nutrient cycling are
disrupted in the portions of horizons exposed along the trail.
Although trampling-resistant herbs are not abundant on the trail, some bryophytes become
established between rocks and roots exposed by the Joss of soil and in such microhabitants are
Jess susceptible to direct trampling effects than other life-forms.

WALKER, LAWRENCE R. "Microenvironments of Saxifraga Aizoon, S. oppositifolia, and S. aizoides in
Northern Vermont." 1977.

The microenvironments of Saxifraga Aizoon, S. aizoides, and S. oppositifolia in northern Vermont
are steep, eroded cliff surfaces with a minimum of soil and widely varying pH, moisture,
insolation, soil organic content, and air and soil temperatures. Often considered calciphiles, these
species grow in neutral and acidic conditions as well, soil pH values ranging from 4.6 to 7.8,
water pH values from 6.0 to 8.3. These species are not restricted to moist or wet environments,
as is often suggested, since many populations are found in arid microenvironments.
The vitality of Saxifraga aiwides populations correlates positively with increasing moisture and
increasing soil pH. No other correlations were found between the vitality of the three saxifrages
and any of the environmental variables investigated, including slope, aspect, altitude, water pH,
insolation, and substrate.
Biotic competition appears to be an important factor determining both vitality and microdistribution of the Vermont saxifrages.
By use of similarity matrices and plexus diagrams, three vascular plant commumt1es were
distinguished: one with Saxifraga Aizoon at Hazens Notch, one with Saxifraga oppositifolia at
Willoughby, and one with Saxifraga aizoides at Willoughby. TYpical members of these
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communities are:
caerulea.

Carex Bigelowii, Solidago Randii, Campanu la rotundifolia, and Houstonia

WHITNEY, HELEN EUNICE. "Disturbance and Vegetation Change on Camels Hump, Vermont." Ph.D.
diss., 1988.

The decline in growth and increased mortality in th e high eleva tion spruce-fir forests of New
England have led to numerous scientific investigations. These for ests have been subj ect to
numerous natural and anthropogenic disturbances that influe nced species distributio ns. Logging,
windstorms, winter injury, and other environmental stresses have altered composition and
structure of the forests on Camels Hump, Vermont. Current spruce mortality is th e result of
complex inte ract ions between natural and anthropogenic factors . Balsam fir regene ration and
growth are prolific, and this species currently dominates the spruce-fir and balsam fir forests. Fir
waves and patch dynamics occur in the subalpine balsam fir forests . Gap phase dynamics occur
in the spruce-fir forests .
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CIVIL ENGINEERING
EBERLE, KEVIN C. "The Phosphorus Assimilative Capacity of a Palustrine Wetland in SheJburne,
Vermont." 1990.

The effectiveness of a twenty-seven-acre palustrine wetland in northern Vermont to assimilate
phosphorus from applied secondary effluent was evaluated. Secondary effl uent from an activated
sludge treatment facility was discharged into a small stream immediately upstream from th e
natural wetland. Sharp crested weirs and continuous stage reco rders were utilized to measure
streamflow and waste-water discharge into the system. Nine sampling locations were established
to monitor total phosphorus, total suspended solids, and chloride concentrations into, within, and
out of the wetland system. Samples were collected three times weekly during a period fro m
October 1, 1987, through August 10, 1988.
A 55 percent reduction in total phosphorus concentration was observed between the wetland
entry station and the wetland exit station. This pattern was maintained throughout the entire
study and was due in part to assimilation but also to groundwater dilutio n.
Based on a system water balance model, the wetland was effective in assimi lating 40 percent
(1220 lbs.) of the total entering phosphorus during the ten-month period. Highest phosphorus
removal efficiency (92 percent) was observed during summer low flow periods. Seasonal
phosphorus purge cycles were observed during periods of heavy runoff in late winter and ea rly
spring. A net export of phosphorus occurred during these periods. The wetland exhibited an
average phosphorus mass removal rate of 0.14 lbs. per acre (lb/ac)-day for the 320-day study
period. However, monthly removal rates varied from a low of0.07lb/ac-day in February to a high
of 0.36 lb/ac-day in March.
The suspended solids mass removal efficiency of the wetland was somewhat lower at 22 percent
for the study period. The relatively low solids removal efficiency was attributed to the conversion
of waste-water organics to algal biomass.
The inability to control streamflow into the wetland appeared to be o ne of the most limiting
factors in regard to overall wetland phosphorus removal efficiency. Nearly 26 percent of the
wetland effluent phosphorus was contributed as a result of heavy spring runoff during the month
of March.

FOWLER, BRUCE A. "Flux Characteristics of Phosphorus Rich Sediments from St. Albans Bay, Lake
Champlain." 1985.

Phosphorus (P) exchange at the sediment-water interface has been investigated by monitoring
the supernatant chemistry of undisturbed sediment cores stored under both static and simulated
flow (dynamic) conditions. A reservoir-pumping system has been developed th at allows system a tic
variation in flow velocities on the range of (0-30 em/min). Expe rim ents have been conducted

under varying conditions of temperature, dissolved oxygen, light intensity, and flow rate, utilizing
both distilled water and filtered lake water. These experiments demonstrate the importance of
P exchange from sediments even in aerated waters.
Similar supernatant compositions were obtained after only 120 hours in experiments containing
P-spiked and unspiked supernatant, indicating th e rapidity with which the system equilibrates and
thus providing information on the rate of P sorption/desorption processes. P release increased
linearly (~ = .91 ), with flow rat e across the sediment surface, for flow rates up to 36 em/min,
indicating th e importance of water movemen t in phosphorus release. Serial sectioning and pore
water extraction of cores illustrated that th e majority of the phosphorus released during
incubation studies initially comes from the uppermost two centimeters of sediment. With increasing time P flux from deeper sediments (up to eight centimeters) occurs at a linear rate while
surface sediment flux oscillates. The presence of photosynthesizing bacteria and algae resulted
in an order of magnitude decrease in the available P supernatant concentration in light stored
cores over that of dark after 260 hours. Temperature was found to be a dominant controlling
factor of P flux from sediments due to the exponential nature of the relationship between
temperature and P flux predicted by the Arrhenius eq uation.
The experimental design will permit continued investigation of the effects of both physical and
chemical factors on the release of P at the sediment-water interface.

MACARTHUR, GORDON BURSEY. "An Evaluation of the Use of Analytical Origin-Destination and
Traffic Assignment Models in a Small Vermont Community." 1975.

This thesis presents a comparative ana lysis between manual and computer methods of traffic
survey data assimilation and traffic assignment.
An origin and destination traffic survey was performed in the village of Woodstock, Vermont,
and the data were analyzed by both manual and computer techniques.

A comparison of th e results shows that a significant saving in time and a modest saving in cost
can be realized by use of the co mputer techniques. In addition, the computer techniques provide
a means by which the effects on travel patterns within the study area produced by changes in the
highway system can be easily ana lyzed. Also, the computer techniques provide a vehicle through
which projections of traffic volumes for various future years can be produced in a relatively short
time period.

NELSON, JEFFREY A. "A Physical Site Characterization of the Bethel-Royalton Landfill in Royalton,
Vermont." 1992.

Within the State of Vermont, there are many operational unlined landfill facilities which are
located in a variety of geologic environments and hydrogeologic settings. In accordance with
Vermont Act 78, all such facilities must be closed by July 1, 1992. Upon closure, the Vermont
Agency of Natural Resources must assess the existence and magnitude of groundwater pollution
at these facilities, the potential for future threats to groundwater receivers, and the need for and
feasibility of remediation options. A methodology is needed to characterize the geology,
hydrology, and water quality of these sites. The Bethel-Royalton landfill, located in central
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Vermont, has been selected as a test case to develop a site characteriza tio n methodology wh ich
can be applied to other landfill sites throughout th e State of Vermo nt.
At the Bethel-Royalton site, field testing activities utilized the site characteriza tio n methodology
which has been developed. At this site, previous information suggested significa nt shallow
aquifer contamination. Significant local concern exists regarding th e potenti al fo r co nt amination
to the fractured bedrock aquifer. Specific site characterization obj ectives included definin g
stratigraphy of the unconsolidated deposit, the direction of shallow gro undwater flow, th e
hydraulic properties of the surficial aquifer material, the magnitude of groundwater movement ,
the boundary conditions for the surficial aquifer, and the degree of interco nnection between th e
shallow aquifer and deep bedrock aquifer.
The site characterization methodology has been developed and implement ed to provide the data
necessary to satisfy these objectives. The sequence of activities includes revi ew of previous data,
completion of a site reconnaissance, and sequential collection of geologic, hydrologic, and water
quality data. Following the initial reconnaissance, data collection tasks were completed to use
the results in the design of subsequent testing efforts. In this way, data collectio n was focused
on segments of the site characterization which required additional info rm atio n.
Results of site characterization activities of the Bethel-Royalton site enabled th e defi nitio n of
hydraulic boundary conditions in the vicinity of the site and developm ent of sufficient knowledge
of hydraulic properties of the surficial aquifer to be used in the completion of a num erical
groundwater model of the area to predict groundwater flow and contaminant transport conditions
over time. The methodologies and sequential approach to site characterization described for the
Bethel-Royalton landfill site are well suited to the assessment of other existing unlined landfill
sites within the State of Vermont.

STONE, DANIEL WORK. ''Vermont's Water Resource Research Needs." 1976.
The Vermont Water Resource Research Center has, since its conception , annually funded a small
number of water-oriented research projects without the benefit of a form al analysis of Vermont's
water resource research needs. This study represents the first complete analysis of Vermont's
water resource research needs.
A threefold approach was selected to provide the necessary information. The first step involved
the identification and interviewing of sixty-two individuals who were knowl edgeable with respect
to Vermont's water resource problems. A general topical questionnaire was developed, based
on the research needs identified by the interviewees. The questionn aire was sent to each
interviewee and to the members of four important groups in Vermont. The third phase of the
project was designed to elaborate on topics found to be of high importance through the use of
the questionnaire. It consists of a one-day, highly controlled round-table discussion of one topic.
Generally, research concerning groundwater quality protection, lake and reservoir qu ality
degradation, nonpoint source pollution, and municipal waste-water systems were considered to
be highly important to Vermont. The research topics of alternative planning methodologies,
wetland quality management, management of excess water, and institutional relationships at the
local, regional, and statewide levels were considered to be of low overall importance to Vermont.
The Lake Champlain Basin, the Connecticut River Basin, the Lake Memphremagog Basin, and
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the Hudson River Basin were ranked respectively first, second, third, and fourth in terms of their
importance to Vermont. Flowing rivers/streams, lakes/ponds, and groundwater were all highly
ranked by the respondents. There was little overall concern demonstrated for Vermont's
wetlands. Lastly, the respondents ranked the three broad categories of water quality management
research, planning management and sociological research, and water quantity management
research first, second, and third with respect to their overall importance to Vermont.
The threefold plan provided a comprehensive evaluation of Vermont's water resource research
needs as perceived by individuals representing a number of disciplinary, organizational, and
regional backgrounds. It appears that this method may have application in identifying research
needs in other regions of the United States.
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COMMUNICATION
BENNETT, YUDIS ELKA. "Preserving America's Heritage: The Filmmaker as Historian." Film: The
Old Red Milf (15-min, color). 1975.

As the nineteenth century drew to a close, life in the towns and villages of New England was
changing. Bustling communities were beco ming noticeably quieter as small farms and businesses
folded under the pressures of a new, industrial era. The Old Red Mill, a fifteen-minute, 16 mm
documentary film, tells the story of a northern Vermont flour mill trying to stay alive during this
period of transition. Although The Old Red Mill was initially created to document the history of
the mill and to promote support for it, the film and accompanying paper now serve a broader
purpose: to explain and illustrate some of th e ways in which film ca n be used to further the goals
of historic preservation.

CURRAN, ANN M. BISSONNETTE. In Robinson's Vermont• (Film: 13-min., color). 1975.

Vermont in the last century had its prosperous farms, flourishing cities, and industries that spent
the state's ancient resources of wood and stone. But tucked away in th e Green Mountains, whole
villages lived as simply as in pioneer days. In the late nineteenth century, a native son wrote a
series of nostalgic stories about one of these villages. In them and in his sketches and histories,
Rowland Robinson captured in detail the flavor of Yankee and French-Canadian speech, the
work and entertainment of country people, the seaso nal changes of woods and wildlife-the
feeling of what life was like then.
In Robinson's Vermont introduced the man and his work in a short color film using old
photographs, Robinson's own drawings, and live-action scenes with people in costume from
Addison County, Vermont. The Robinson family home, now kept as a museum, and northern
Vermont itself, provide the setting. The soundtrack blends narration with "Robinson's voice" and
several Yankee dialect characters. One of Vermont's outstanding fiddlers is heard on the sound
track.

Finally, the film looks beyond the author's day to the present, suggesting through sound and
image the persistence of a Vermont he thought was vanishing. A modern farmer gathers maple
sap from a horse-drawn sled in woods his tractor cannot reach. The camera scans a bleak winter
field as words written a century ago describe th e sight. In Robinson's Vermont finds much that
has endured.

'Available for rental from the University of Vermont Media Library, 802/656-1947.

JANONE, DEBORAH HICKS. "A Survey of Community Leaders, Designed to Measure the Success of
Community Programming Broadcast by WCAX-TV since 1974." 1977.

The purpose of this thesis was to measure community leader opinions of how well WCAX-TV
had dealt with ten problems identified in a 1974 ascertainment report.
Four hypotheses were advanced to deal with the problem. The first hypothesis predicted that
there would be an overall positive rating by all community leaders with regard to how well
WCAX-TV had dealt with community problems. Analysis of the data indicated that the results
were in the expected direction, partially supporting Hypothesis I with respect to three of the ten
problems.
Hypothesis II predicted that there would be a significant difference between the ratings of
community leaders in specific leader categories with regard to how well WCAX-TV had dealt
with community problems. Analysis of the data indicated that the results were in the expected
direction, partially supporting Hypothesis II with respect to four of the ten programs.
Hypothesis III predicted that there would be a significant difference between community leader
categories with regard to how often they watch community service programming. Analysis of the
data indicated that the results were in the expected direction with respect to three of the
programs.
Hypothesis IV predicted that there would be a significant relationship between the ratings of
community leaders and how often they watch specific programs. Analysis of the data indicated
that the results were in the expected direction, partially supporting Hypothesis IV.
Data were collected, tabulated, and analyzed, using both statistical and narrative techniques.
Ratings were based on a seven-point attitude scale and a four-point scale indicating frequency
of viewing. In-depth interviews were also conducted with six community leaders whose ratings
of station performance were above and below the average ratings.
Further research could examine why the ratings indicate an average handling of ascertained
problems. Further research could also examine the effectiveness of the community ascertainment
process in providing local programming consistent with community needs as perceived by
community leaders. Finally, further research could examine the attitude of the licensee toward
the community ascertainment process as a vehicle for providing relevant community programming.

JANUARY, KATHERINE CLARK.
Prison." 1975.

"A Case Study in Officer/Inmate Communication at Windsor

A case study of six male subjects, three officers and three inmates, at a maximum-security prison
in Windsor, Vermont, was undertaken to determine if self- and other-image would be significantly affected by participation in a communication workshop.
Attitude change was measured by the Q-sort technique. The Q-sort was administered just before
the workshop, just after the workshop, and two weeks later.
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Data were analyzed by means of the Wilcoxon test and the Mann-Whitney test.
The findings demonstrate that some significant changes did occur after the workshop in self- and
other-image, particularly in the areas of hostility, power, and ego strength; more changes were
evidenced in other-image than in self-image. However, these changes were not sustained, a fact
which seems to be due to the role rigidity and social climate of the prison environment. The
present study provides a basis for the execution of further communication workshops and for
further research about the effects of environment on human perception and communication.

KAUSCH, STEVEN MARK. "Doctor's Therapeutic Communication Style and Patient Satisfaction: An
Empirical Survey." 1979.

The purpose of the present study was to generate information as to the relationship between the
doctor's therapeutic communication style and patients' expression of satisfaction. Correlation
analysis was conducted to determine the degree of the relationship, and regression analysis was
run to determine the extent to which a change in the independent variable effects a change in
the dependent variable.
A correlation coefficient of r = .825 was generated from the data secured from the ninety-three
questionnaires filled out by patients at the Given Health Care Center of the University of
Vermont. The regression equation indicated that a one unit increase in doctor's therapeutic
communication behavior generated a .234 unit increase in patient satisfaction. Via factor
analysis, both the independent and dependent variable were found to be unidimensional.

By virtue of the results, both hypotheses I and II received significant support. The null
hypotheses were all accepted, suggesting that demographic variables such as sex, age, socioeconomic status, general pattern of use, and whether or not a patient had seen this specific doctor
before played no significant role in regard to the central hypothesized relationships.
These results strongly suggest that there is a significant relationship between the doctor's
therapeutic communication style and the patient's satisfaction with the medical services provided
and that this relationship is a causal one in that a change in the independent variable results in
a change in the same direction in the dependent variable.

MOORE, MILLYN DANA. "Programming Practices and Ascertainment of Community Needs in
Vermont Radio Broadcasting: An Analysis of Licensing Applications." 1976.

The purpose of this thesis was to examine the programming and ascertainment of community
needs functions of radio broadcasting licensees in Vermont in light of the regulatory principles
of localness and public service.
Hypotheses focused on programming differences between three types of stations (commercial
AM, commercial FM, noncommercial FM), homogeneity in programming within each type,
dependency on entertainment programming, response to ascertainment of community needs
requirements, and the impact of ascertainment on radio broadcast programming.

Communication

31

Information was gathered from radio station license renewal applications filed by Vermont
licensees for license terms ending in 1972 and 1975. Data were collected, tabulated, and
analyzed, using both statistical and narrative techniques.
Methods used for analysis of programming data were based on techniques used by former
Federal Communications Commission Commissioners Kenneth Cox and Nicholas Johnson in
several studies of broadcast programming conducted in the late 1960's. This thesis added a series
of statistical tests to examine the programming data more effectively. Methods used in analysis
of ascertainment of community needs data were modeled after methods used in studies
conducted by Thomas F. Baldwin and Stuart H. Surlin.
It was found that Vermont radio broadcast content is dominated by entertainment. The data
suggested a trend toward increasing entertainment content over time. Significant differences
between the three station types were found in the dominant entertainment program category.
But the data for three other program categories were inconclusive. Stations representing each
type were found to be largely homogeneous in relative proportions of programming in the four
categories studied. Few stations deviated significantly from the group norm. The data suggested
a trend toward increased homogeneity (i.e., less deviance from the group norm) in many cases.
Methods used in ascertainment of community needs were frequently not properly reported by
the renewal applicants and those which were reported were often deficient. Still, in comparison
with other earlier ascertainment research data, Vermont stations appeared to be significantly
ahead of the national norm.

The failure of many licensees to report properly their ascertainment methods and results
hampered the investigation of the impact of ascertainment on programming. The limited data
available implied that ascertainment has had a positive effect on broadcast programming.

NESS, ROBERT L., JR. "The Process of Creating Content Using Research: An Audience-Tailored
Motion Picture Film." 1975.

This report details the steps taken to produce a script for an audience-tailored motion picture
film. The key to the project was a general model that showed how the four sections in the
production process were combined.
In the first section the Sponsor presented his views of what the film should say and to whom it
should speak. Lt. Col. William C. Haponski wanted a motion picture to show the Reserve
Officers' Training Corps (ROTC) program at the University of Vermont to high-school students
throughout the state.
Survey Methodology was used to pretest the sponsor's desires with the target audience. One high
school was sampled during the preliminary survey, and three high schools participated in the
main study. In addition to a demographic profile, the results provided a view of the target
population's work goals and motivations, their attitudes toward military service, and what they
would like to know about ROTC.
The survey results guided the review of Communication Theory to find applicable persuasive
principles. Based upon knowledge of the target audience, the film message was structured to be
appealing to and persuasive with high-school students.
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Before reaching the fourth section of th e model, the output of th e o ther three we re co mbin ed
into a Working SMCR. The letters stand for the Source, Message, Channel, and Receiver
described by David Berlo in his model of human communication. The label "Working" mea ns
that the four elements of communication are to be used later in the process.
The information contained in the Working SMCR became the raw materials for th e Scriptwriting
section. Chapter III is the final script that was written according to accepted scriptwritin g
techniques. The format of the script is that used for television and screenplays.
A discussion on the worth of the project ends the report. One value is that it shows th at survey
research methodology enhances the creative process. Another is its potential for application to
the military recruitment effort. In the latter instance two survey instruments we re obtained th at
work with high-school students for measuring interest and attitude dimensions with respect to
military service.

RAE, KARIN. Six Forest" (Film: 16 mm, 45 min., color). 1977.

With today's emphasis on community care of the mentally ill, Six Forest offe rs a timely look at
Vermont's efforts to prepare State Hospital patients for the demands of society outside the
hospital. "Six Forest" is the name of the transitional unit at the Vermont State Hospital in
Waterbury.
Using the cinema verite technique, the film focuses on nine patients who learn to interact and
work together on simple group activities in their hospital environment. Three of these pati ents
are followed into their community care homes, and we see what it is like for them to be out of
the hospital and in a community setting.
Through interaction between hospital staff, patients, and Hospital Superintendent Dr. G eo rge
Brooks, Six Forest explores the social stigma attached to the State Hospital and its patients. In
a very personal sense, it shows that people can no longer be simply "locked up" and forgotte n.
Patients today are recognized for their human and legal rights to return to the community
environment as soon as they are ready.
Six Forest does not make a statement for or against institutionalization. Rather, it leaves the
judgment on the success of the program up to the individual viewer.

'Available for rental from the University of Vermont Media Library, 802/656-1947.
Communication
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COMMUNICATION SCIENCE AND DISORDERS
GRIMS, SUSAN ANDRE.
Stutterers." 1978.

"Development of a Scale to Assess Communication Attitudes of Young

A seventy-item experimental A-Scale was administered to twenty-eight stutt erers and twenty-eight
matched nonstutterers. All subjects were Vermont schoolchildren in grades kindergarten thro ugh
fourth. Items with low correlations to the stutteringlnonstuttering criteria were gradually
eliminated until the scale significantly (p < 0.05) differentiated between the stutterers and the
nonstutterers. This final A.19 Scale was applied to thirty-four Louisiana schoolchildren in grades
kindergarten through fourth-seventeen stutterers and seventeen nonstutterers. It did not
significantly (p = 0.05) differentiate the stutterer/nonstutterer dichotomy. Significant (p < 0.05)
Pearson product-moment correlations were found between the Vermont stutterers' A.19 Scale
scores and (1) personality trait questionnaire scores completed by the stutterers' teachers (r =
-0.42) and (2) assessments of the stutterers' communication attitudes by the teachers (r =
-0.41). Suggestions for the scale's use, as well as future research recommendations are
discussed.

HASER, JESSIE E. "An Investigation of the Spelling Errors of Third and Fifth Grade Learning
Disabled Students." 1991.

The purpose of this investigation was to compare the spelling errors of third- and fifth-grade
learning-disabled students and normally achieving students matched for spelling grade. An
experimental spelling test consisting of fifteen real words and fifteen nonsense words was
administered to eight third-grade and fifteen fifth-grade learning-disabled students. The same
test was administered to each of the control subjects. A total number of correct spellings was
obtained for each subject, and each spelling error was analyzed for the presence of the
phonological processes voicing, cluster reduction, and weak syllable reduction. The results
indicated that the third-grade group produced more phonologically based errors involving the
target phonological processes than their normally achieving counterparts. On the other hand,
the fifth-grade learning-disabled group had significantly fewer correct spellings than their
normally achieving counterparts. These results suggest: (1) spelling errors can be characterized,
using phonological process analysis, and (2) such errors represent a child's weak phonological
competence. Results are discussed in terms of how weak phonological knowledge can impact the
acquisition of spelling skills.

LYON, SUSAN G. "Transformational Mastery and Expressive Vocabulary Levels in Mentally Retarded
Children." 1975.

The purpose of this study was to investigate th e re lationship of mental age, expressive vocabulary,
and transformational mastery level in the langu age of mentally retarded children.

Subjects were fourteen mentally retarded children whose chronological ages ranged from 9.11
to 17.4. The Peabody Picture Vocabulary Test was administered to establish mental age. The
Vocabulary Usage Thst was given to establish expressive vocabulary level. The Winkler Auditory
Transformational Evaluation was administered to establish transformational mastery level.
Raw scores were translated into age equivalency scores. A Pearson R was used to compute
correlation coefficients between the measures. An item analysis was done for the Winkler
Auditory Transformational Evaluation.
Results indicated that, for the fourteen mentally retarded subjects in this study, a + .89
correlation was shown between mental age and expressive vocabulary, a +.70 correlation was
shown between mental age and transformational mastery level, and a +.58 correlation was found
between expressive vocabulary and transformational mastery level. It was noted that no subject,
regardless of mental age or expressive vocabulary level, reached a transformational mastery level
for 3.0 to 3.5 age norms.

MCCRAW, JOYLYNN FRANCES. "A Study of Consumer Satisfaction with the Care Received at the
Rehabilitation Medicine Unit of the Medical Center Hospital of Vermont." 1975.

The purpose of this study was to investigate patient and family assessment of the Patient
Education Program employed at the Rehabilitation Medicine Unit of the Medical Center
Hospital of Vermont.
A questionnaire-interview method of investigation was used in order to investigate the following
questions:
(1)

Are the procedures and reforms of the Patient Education
Program being carried out?

(2)

Are the patients satisfied with the program procedures and
information provided?

(3)

Is there a difference in responses to the questionnaire between
noncommunication-impaired patients and communicationimpaired patients?

1\velve patients, who had participated in the Patient Education Program for a minimum of two
weeks, were divided into two equal, age-matched groups. Group I, the control group, included
patients suffering from illnesses and disorders which did not involve communication impairments.
Group II, the experimental group, was comprised of patients suffering from illnesses which did
result in communication impairments.
The results of the study revealed the following information in terms of the three questions:

(1)
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The only area of the Patient Education Program which was not
being carried out concerned follow-up information on the
patient's health problem and subsequent care and treatment.
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(2)

Generally, patients and family members in both groups were
satisfied with the procedures employed at the Rehabilitation
Medicine Unit with the exception of th e self-medication
program.

(3)

Differences between Group I, no communication impairments,
and Group II, communication-impaired, were found regarding
participation in the self-medication program and in the amount
of information family members received concerning the patien t's
health problem and related areas.

MAGNAN, ELAINE REED. "Incidence of Hearing Loss in a Sixty-Five and Over Population in Homes
for the Aged in Vermont." 1977.

This study was designed to investigate the incidence of hearing loss in persons age sixty-five and
over in homes for the aged in Vermont. Incidence figures were projected on the basis of a
representative statewide sampling. Based on a literature review, it was estimated that greater
than 25 percent of the residents would have a significant hearing loss.
The representative sample of eighty-eight subjects in seven hom es for the aged (10 percent of
the population) were given a hearing screening test. Those who failed the screening test were
given a pure tone threshold test and the Rinne 1\.ming Fork Test. All subjects responded to a
hearing case history questionnaire.
Those subjects having a significant hearing loss of poorer than twenty-five decibels, using a threefrequency better ear average, totaled fifty-five subjects. This was 62.5 percent of the eighty-eight
subjects tested. Eighty-one subjects, or 92 percent, failed the hearing screening test. Of the
eighty-one subjects given the Rinne 1\ming Fork Test, seven had a negative response, suggesting
a conductive component to their hearing loss.
Based on the results from this representative sample, the incidence of significant hearing
impairment in the age sixty-five and over population in homes for the aged in Vermont is
projected to be 62.5 percent.

PHELAN, VANESSA C. "Naturalistic Observation of the Social Behaviors of Three Integrated Hearing
Impaired Children." 1977.

The purpose of this investigation was to study the social behaviors of hearing-impaired children,
who had been mainstreamed into a regular classroom, and their normally hearing peers in order
to determine whether differences existed in the frequency of the behaviors demonstrated.
Three hearing-impaired male children who were mainstreamed in a regular second-grade
classroom in Burlington, Vermont, and two normally hearing male children in the same
classroom were selected as subjects in this study.
Naturalistic observation by time sampling procedures was established as the method used in this
investigation. During an exploratory phase, observation of all behaviors exhibited by subj ects was
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completed and recorded. Sixteen specific behavior categories were then extracted from the
exploratory records and observed under the same conditions over a six-week period of time.
Statistical analysis revealed no significant difference in the frequency of social behaviors
demonstrated among subjects in twelve of the sixteen categories. According to these results, the
hearing-impaired children were considered successfully mainstreamed in terms of those social
behaviors. However, significant differences were noted in four of these categories. Individual
differences, such as degree of hearing impairment and personality of subjects, were considered
major factors contributing to the statistically significant differences noted.
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COUNSELING
HALVORSON, VICTORIA MARGARET. "A Home-Based Family Intervention Program in Vermont."
1990.
The intensive Home-Based Service model has become increasingly utilized in the last decade to
provide services to families. This approach is examined in detail through a comprehensive review
of related literature. A manuscript presents a study which examined the effects of providing
intensive Home-Based Services to five families through the Family Program in rural northwestern
Vermont. Objective data, obtained from the scores of twelve children on the Achenbach Child
Behavior Checklist, as well as descriptive data, support the positive results of this program.
Results indicated out-of-home placement was avoided for all children of families participating
in this study; in addition, children demonstrated a decrease in problem behaviors. A case study
illustrates this Home-Based Service approach, followed by recommendations for further study and
policy.
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ECONOMICS
GEIER, FRANK JOSEPH, III.
District." 1975.

"The Effects of Urban Renewal on Burlington's Central Business

This study is the combined effort of the Burlington Planning Commission who did the Burlington
Economic Survey and myself who tried to make some sense out of what is happening in
Burlington, Vermont.
The question that was foremost in my mind was the effect urban renewal would have on the
Burlington Central Business District (CBD). There has also been an attempt to relate other
effects of the urban renewal on the Burlington residents.
The net result has been a thesis that relates a historical perspective of the Burlington citizens,
the impact of an urban renewal program that has been going on now for some nineteen years,
a look at the Burlington CBD and of retail space outside the Burlington core, concluding that
Burlington is at a turning point in its existence. What action or nonaction the city takes will have
repercussions for many, many years ahead.
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EDUCATION
ADMINISTRATION AND PLANNING
KAUFMAN, JANE. "The Priority Placed on Professional Development By Rural and Urban Physical
Therapists: A Vermont Study." 1984.
This study has been designed to determine the extent to which geographic location in Vermont
(rural vs. urban) influences the priority placed on professional development by physical therapists.
It has examined the degree to which physical therapists are willing to participate in professional
development and attend educational programs.
Nine null hypotheses were developed and tested with a forty-four item survey. Th test th e
hypotheses, the sample chosen includes all licensed physical therapists practicing in rural and
urban hospital settings in Vermont. Fifty-seven therapists responded to the survey; forty-one in
rural practices and sixteen in urban practices. The null hypotheses were tested, using either a
Mann-Whitney test, chi-square test, or Spearman's rho.
This study determined that physical therapists place a high priority on professional development
and are willing to participate in professional development to confirm this priority. This study also
determined that there are several factors regarding professional development, which are common
to both rural and urban population. Additionally, there are differences in the values and needs
surrounding professional development for the rural and urban physical therapists.

EDUCATIONAL ADMINISTRATION
ASHE, WILLIAM H. "An Initial Investigation of Relationships Associated with High and Low Success
Employment Outcomes of Persons Labeled Mentally Retarded Placed into Competitive Jobs in
Vermont between 1980 and 1989." Ph.D. diss., 1992.
This study was an initial examination of the relationship between demographic and outcome data
associated with Vermont's employment programs and persons labeled mentally retarded who had
low and high success employment experiences. Vermont's employment programs have
maintained demographic and outcome data for 299 individuals placed into competitive positions
between April of 1980 and April of 1989. Subjects selected for study were those persons falling
into the upper (high success) and lower (low success) quartiles. Data reviewed covered this 109month period, comparing individuals considered to be the most successful (N = 41) to individuals
considered the least successful (N = 42). This study represents the first systematic examination
of this longitudinal database.
Thirteen major hypotheses were proposed and tested, with four of them being found statistically
significant. Individuals who had the highest monthly income were more likely to be employed
successfully as were individuals served by programs located in smaller geographic areas.

Individuals who had the highest number of hours of work per month were also more likely to be
successful. Further, persons with the highest level of intellectual functioning were found to be
the most successfully employed.
1\vo alternative hypotheses were also tested with one being found to be statistically significant.
This result suggested that individuals with the highest monthly wage were more likely to be
individuals who were also the highest functioning intellectually.

ISENBERG, RICHARD B. "Implementation of State Education Policy." Ph.D. diss., 1989.

The purpose of this study was to identify those factors which promote successful policy
implementation. The focus of the study was on the implementation of a mandated alcohol and
drug abuse prevention program. This qualitative study examined the implementation process in
three Vermont elementary schools. The primary data source was thirty-seven in-depth interviews
with all the participants who had been involved with the implementation of the program in these
schools as well as outside facilitators who were identified as contributing to the process. A followup questionnaire and document analysis supplemented the data gathered through interviews. An
analytical framework of factors associated with implementation included characteristics of the
policy, characteristics of key participants, resources, and contextual factors. The study concluded
that, although program standards had not been met in all schools, much of the content and intent
of the program had been put into place. This was accomplished in large part because of the
perception of need and commitment to the program on the part of individual participants.
Individuals exercised a high degree of autonomy in determining the extent to which the program
was incorporated into their schools and classrooms. Among the problems impeding implementation were a lack of time and inadequate follow-up to support the development of the program.

JAMIESON, E. JANET. "A Study of Changes in the Skills, Attitudes, and Career Aspirations of
Participants in a Training Program for Vermont Women Aspiring to Educational Administration
and the Programmatic Variables That Most Influenced Those Changes." Ph.D. diss., 1990.

This study sought to determine changes in administrative skills, attitudes toward educational
administration, and career aspirations of the first-year participants in a training, support,
networking program for Vermont women who were considering a career in educational
administration. Additionally, the study sought to determine what programmatic variables
contributed to those changes. All twenty-six program participants were interviewed relative to
changes they experienced in skills, attitudes, and career aspirations and what programmatic
variables they believed most influenced the changes. They were also asked to complete a survey
which addressed the extent to which specific programmatic variables influenced these changes.
The program resulted in positive change for the participants, the most noted being an increased
sense of self-confidence in their ability to be administrators. Participants did not generally acquire
new administrative skills but strengthened those they already had. Their career aspirations also
broadened. Participants reported that the programmatic variables which most influenced these
changes were: peer support, exposure to female role models, support from program leaders, the
honor ofbeing selected, assessment activities, developing a portfolio, and a women-only program.
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KENNY, MARY JOSEPHINE WILLIS. "The Vermont Schoolmarm and the Contemporary One- Room
Schoolhouse: A Descriptive Study." Ph.D. diss., 1989:
Since 1944 the number of one-room schools in Vermont has decreased from 752 to five existing
schools. One of these schools and its schoolmarm is the focus of this study, which was conducted
in the field during the 1987-88 school year. Its primary purpose is to describe what is being lost
as Vermont's one-room schools become extinct. Five significant issues form the basis for
description. They are: (a) the school's small scale-smallness allows close relationships between
the teacher and her pupils, community involvement, direct communication, and flexibility, yet it
also limits options, privacy, resources, and exposure to outside influences; (b) isolation/independence-the schoolmarm suffers from physical and professional isolation although she
is connected socially and psychologically to the community; isolation allows the teacher to have
autonomy; however, she trades some independence to counteract the impact of detachment;
(c) tradition versus change-rural school traditions of the three "R's," hard work and hardship,
patriotism, religion and morality, and community focus were personified by the school's teacher
who retired in 1987 after twenty-four years of teaching; the new teacher is affected by this
tradition as she initiates changes; (d) power-as the new teacher negoti ates her own particular
identity, she interacts with the school board, the school district administrators, parents, and
students; each attempts to exercise influence as new relationships are developed; and
(e) professionalism-the schoolmarm is described by her role, recruitment, retention, preservice
and in-service training, membership in professional organizations, certification, and perceptions
of the rural professional. The study provides a documentation of educational heritage of the
Vermont one-room school as it examines current issues facing these small schools and teachers.

MOORE, JOSEPH BERNARD. "The Language and Implementation of State Educational Policy." Ph.D.
diss., 1986.
The research problem for this case study was to discover if there were different types of policy
language and, if so, to describe any relationships which might exist between policy language types
and policy implementation. Content analysis of three drafts of the state educational policy,
"Standards for Approving Vermont's Public Schools," demonstrated the presence of three types
of policy language: philosophical, professional, and prescriptive. Philosophical language describes
a goal; professional language describes the desired output of an activity; and prescriptive
language mandates an activity or stipulates certain conditions of an activity. During policy
making, individuals and interest groups attempted to influence policy by shifting policy statements
from one language category to another. Content analysis revealed random discrepancies between
the approved policy and regulatory guidelines. Policy language type had minimal impact during
policy implementation by school personnel. Few conditions promoting policy implementation
were present. However, conditions promoting implementation were present for external
evaluators. Policy language type did have an impact during this stage of implementation. This

•An abridged version of this dissertation was published by the Center for Research on Vermont
as Occasional Paper #12, The Vermont Schoolmarm and the Contemporary One-Room Schoolhouse
(Burlington: University of Vermont, 1990). Individual copies are available for $6.50 from the Center
for Research on Vermont (589 Main Street, University of Vermont, Burlington, VT 05405; 802/6564389). In addition, the document was reviewed by the Educational Resources Information Center
(ERIC) Clearinghouse on Rural Education and Small Schools and accepted for inclusion in the ERIC
system, making it widely available to the educational community.
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study concluded that three policy language types were present in the selected policy. Furthermore, policy language type affected implementation when significant implementation conditions
were present, and, in the absence of these conditions, language type did not affect
implementation. It was noted, finally, that policy making occurred in an arena in which policy
makers assumed that policy language was significant and that a tight relationship existed between
language and implementation.

NASH, REGINA HURLEY. "Factors Associated with School Budget Acceptance and Rejection in
Vermont." Ph.D. diss., 1987.

The purpose of this study was to analyze data collected from all Vermont school districts to
determine if there existed a relationship among the perceptions of district educational policy
makers (superintendents and school board chairpersons), selected school district characteristics,
and the passage or defeat of school budgets.
The study found that there was a significant relationship between the perceptions of superintendents and school board chairpersons and certain district characteristics, and the passage or defeat
of school district budgets.
Previous research has identified several variables associated with the passage and defeat of school
budgets. This study confirmed (with the limitation of proxy measures) that community attitudes
towards education were good predictors of the voter outcome. Similarly, district size and tax
effort were significantly related to favorable votes. This study failed to support previous research
concerning voter income, education, and age of residents. Finally, the study identified new
predictor variables concerning renters over the age of sixty-five and a specific formula for
calculating tax strain.
In light of the findings, it is recommended that further research be done to determine the extent
to which patterns of prediction involving these same variables persist over time. In addition, it
is recommended that studies be conducted to identify other measures of perceived community
attitudes regarding the quality of education and voter behavior, and to investigate the changes
in relationships between and among all predictor variables once a new state-aid formula is
adopted. With respect to methods of studying the dynamics of voter behavior, it is recommended
that more in-depth qualitative studies be undertaken which focus on "outlier districts," i.e., those
which have shown either long perceptions of attitudes or demographic characteristics. Finally, the
implications of the finding of this study that large districts tend to defeat budgets should be
explored as they may affect attempts to consolidate small districts into larger units.
It is the desire of this researcher that policy makers at both the state and local levels may use the
results from this study to create more equitable ways of funding education and to develop
strategies which lead to more successful school budget votes.

NIEDERMEIER, HELEN G. "State Education Policy and School Reform." Ph.D. diss., 1988.

The problem of this study was to examine the implementation of Vermont's Public School
Approval (PSA) standards as a means of providing feedback to state policy makers about this
particular policy and, more generally, about their efforts in education. Through open-ended
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interviews and structured questionnaires, English, math, and science teachers in three seco ndary
schools provided their perceptions regarding the extent of PSA implementation, the role of key
implementation variables, policy consequences, and prescriptions for a state government role in
education. Three years after its introduction, the policy was only partially implement ed, with
much focus on concrete requirements. At times implementation was seen as coincident al with
school goals, temporary, or equated with paperwork. Variables impinging o n implement ation fell
into three categories: structural factors, such as leadership and finances; procedural factors, like
technical assistance and time; and attitudinal factors, such as attitudes toward policy content and
top-down policy making. The policy was seen primarily as affecting "low-ability-level" students by
requiring more "academic" courses for them. Negative effects for these students included
repetition of previously presented material and diminished relevance of their high-school
experience. For teachers, consequences centered on positive communication and curriculum
work, but negative diversion of time from instructional planning. Th achi eve equity, teachers
prescribed state government standard-setting and financing. In pursuit of improvement, th ey
recommended that the state function as an educator of teachers and the public, a facilitator of
conditions for improvement, and a collaborator encouraging individual school efforts. The study
concluded that the policy did inspire highly visible, easily reached change in school practices but
that these practices were marginally related to what teachers felt was important fo r school
improvement.

PROULX, RAYMOND J, "State Education Policy: A Study of Linkages and Effects." Ph.D. di ss., 1987.

The purpose of this study was to provide an understanding of the effects of state policy (Public
School Approval Standards [PSAS]) on local schools and the policy linkages associated with those
effects. Four local district groups were selected from six schools for this qualitative study: school
board members, superintendents, principals, and teachers. Sixty-six on-site interviews co nstituted
the primary data source, supplemented by 140 questionnaires from the four local district
respondent groups. Highly visible policies were open to political pressure and were, therefor e,
attended to. However, little change in board policies, administrative practices, or instructional
practices occurred as a result of the state policy. Pro forma activities did take place, but reform
in the quality of education failed to meet expectations. In seeking reasons for few effects, it was
found that virtually all linkages connecting state policy to local implementation were weak.
Requirements identified in research as necessary for successful implementation (e.g., time,
communication, implementor ownership, human and fiscal resources, and readiness to undergo
the process) were largely absent. The policy itself thus established the conditions for failure. An
important implication of the study suggested a line of inquiry well beyond fine-tuning the present
policy structure. At the heart of the problem appear to be design features of PSAS, based on a
compliance model of governance, which did not serve the 1980's educational reform agenda.
Implied was a model of governance to match the epistemological complexity of the contemporary
school and classroom.

VILLA, RICHARD ANDREW. "A Study of the Initial Relationship between Membership in a Regional
Bargaining Council and Negotiated Teacher Salaries in the State of Vermont." Ph.D. diss., 1985.

This study examined the relationship between participation of local Vermont teacher unions in
regional bargaining councils and negotiated teacher salaries. No statistically significant
relationship between membership in a regional bargaining council and negotiated teach er salaries
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was substantiated. Although teachers' salaries could not be significantly related with participation
in regional bargaining councils, a pattern of increasing salary with both membership in a regional
bargaining council and duration of council membership was observed. 1\vo of thirteen
independent variables, district size as represented by average daily attendance and family income,
were found to be strongly associated with teachers' salaries. Attitudes of Vermont superintendents and school board chairpersons toward the consequences of teacher membership in regional
bargaining councils were identified through a questionnaire developed specifically for this study.
Both superintendent and school board chairperson groups expressed the belief that local union
membership in a regional bargaining council has the potential of raising teacher salaries and
eliminating issues of equity among local school districts.

INTERDISCIPLINARY
ARONSON, LINDA C. "The Political Socialization, Legislative Participation and Productivity of Women
Legislators in Vermont." 1985.

This study investigates the political socialization and legislative participation and productivity of
1959, 1968, and 1978 women legislators of the Vermont House. Th investigate political
socialization, data were collected by questionnaire during personal interviews with twenty-nine
women legislators of the 1959 (N = 9), 1968 (N = 9), and 1978 (N = 11) sessions. Results were
analyzed in relationship to structural, situational, and socialization factors that affect the political
activity and role of women. Findings of this study indicate that, when structural factors do not
encumber women's pursuit of elective office, then situational and socialization factors need not
either. Role conflict between traditional women's roles and the role of legislator was found to
be minimal. Major socializing agents for the sample group were childhood and adult families and
the legislature itself. Family support was critical. The women's movement had an impaq on
legislative issues but was not a major socializing agent in itself. Results also suggest that there
may be an increase in self-recruited and married women with children in the legislature over
time.
Data for the investigation of legislative participation and productivity were collected through state
government publications on seventy-two women legislators of the 1959 (N = 32), 1968 (N = 20),
and 1978 (N = 24) sessions. Analysis of variance and chi-square statistical tests was used to
analyze the relationship between four dependent measures oflegislative performance and sixteen
background characteristics. The background variables that were most predictive of legislative
participation and productivity at p ~ .05 were (a) appointment to a board or commission, (b)
age, (c) session, (d) incumbency, and (e) leadership as a legislative committee officer.

BRYANT, PAULA OPPENHEIM. "Interdisciplinary Allied Health Education: A Comparison of Three
Groups of Students at the University of Vermont." 1983.

The team approach in health care is an accepted practice whose evolution began in the late
nineteenth century. The literature reflects a growing interest in interdisciplinary education with
few models and little hard data to support the success of this concept. This paper focuses on th e
investigation of one educational model and a specific method of examination. It also examines
the impact of a living/learning center on that program.
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The three-group study design is reviewed, identifying the sample to be st udied, th e experim ent
inclusive of simulated patient problems and th e instrument of th e investiga tion, and the
methodology for the data collection. The analysis of data, using t-tests and analyses of variance
(ANOVAs), is organized to refl ect the hypoth eses and discuss th e comp ut er-assisted analysis
process.
The results of the study show that th ere is no significant difference among th e three groups of
students studied. Limitations of th e study are discussed.
Suggestions are presented to improve the interdisciplinary aspects of existing curricul a at th e
University of Vermont. Reco mm endations are made for further investiga ti o n.

SPECIAL EDUCATION
GAUDET, GUYLA ROLLINS. "The Status of Physical Education for Handicapped Students in the State
of Vermont." 1989.

The purpose of this study was to determine the professional qualifications of physical education
teachers providing services to handicapped students in Vermont with respect to teacher
qualifications, the nature of the physical education program, and in-service training needs.
Responses from a 78 percent (N = 78) return of usable survey qu estio nnaires from a sample of
one hundred physical education teachers in the state of Vermont were analyzed through the use
of descriptive statistics.
The following conclusions were made: (1) the majority of physical educators in Vermont have
not had the opportunity to participate in a supervised practicum and student teaching in special
physical education at the undergraduate level; (2) in-service training in adapted physical
education has not been participated in by Vermont physical education instructors with great
frequency; (3) physical education teachers use a small perce ntage of available funds to purchase
adapted physical education equipment; (4) physical education teachers regularly participate in
the Individualized Education Program (IEP) process; however, only o ne-t hird write the physical
education section of the IEP, and only a few schools in the state provide teachers with a special
form for the physical education section of the IEP; (5) many physical education teachers in the
state of Vermont are not involved in recommending placement of handicapped children into
regular or adapted physical education classes; and (6) there is a realization by physical educa tion
teachers in Vermont that their training is inadequate. These instructors desire to develop
competencies in the areas of assessment, individualized instruction, modification of equipment,
writing of IEPs, as well as knowl edge of handicapping co nditions, state and fed eral laws, and
curriculum materials.
Based upon the conclusions from the study, several recommendations were made for the
improvement of services in physical education to handicapped students in Vermont.
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TEACHER EDUCATION
BURTON, JOHN ROBERT. "The Relationship between Four Selected Cognitive Styles and Ninth Grade
Algebraic Achievement." 1977.

The purpose of this study was to indicate whether fo ur cognitive styles, selected on the basis of
a literature review and supported by skills the author observed as instrumental to success in the
first-year algebra curriculum, affected algebraic achievement. The four styles of ReflectiveImpulsive, Field Independence-Dependence, Leveling-Sharpening, and Thlerance for Unrealistic
Experience were isolated for study.
The thirty subjects volunteered from three schools in the Champlain Valley of Vermont. A
random sampling was not possible because of the restrictions that students had to obtain parental
permission and free periods to participate. The procedures included the administration of a
battery of the four cognitive style test: the Matching Familiar Figures Test, the Embedded
Figures Thst, the Thlerance for Unrealistic Experiences Test, and the Schematizing Test. This
battery of tests was correlated to the subjects' performance on the Minnesota Elementary
Algebra Achievement Exam and the final grade in first-year algebra.
The null hypotheses asserted that there was no significant correlation between algebraic
achievement and the four cognitive styles: Field Independence-Dependence, LevelingSharpening, Reflective-Impulsive, and Thlerance for Unrealistic Experiences. The results showed
a significant correlation at the .05 level for three of the eight hypotheses.
Three of the null hypotheses could be rejected:
There is no significant correlation between Field IndependenceDependence and the algebra exam.
There is no significant correlation between Thlerance for Unrealistic
experiences in the hold mode and the algebra exam.
There is no significant correlation between Leveling-Sharpening and
grades in first-year algebra.
These results would seem to indicate that Intolerant and Field Independent individuals may
perform better on an algebraic achievement exam and Levelers may have better first-year algebra
grades. Based on these results, a recommendation was made that the algebra curriculum and,
more importantly, the algebra teacher could benefit by being mindful of the style a child uses to
process the content as it is presented to him.
These results would also indicate that cognitive style offers a useful viewpoint from which to
analyze the first-year algebra student and curriculum.
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ELECTRICAL ENGINEERING
CONOVER, CHRISTOPHER D. "The Evaluation of a Tracking Versus a Fixed Solar Collector in
Vermont." 1980.

The use of photovoltaic cells in various types of solar collection systems is studied theoretically.
Silicon photovoltaic cells are characterized and the problems associated with cell arrays are
discussed. The solar insolation collected by flat, inclined, and horizontal tracking systems is calculated for outside the atmosphere.
A horizontal tracking system and the associated collector output monitoring circuitry are
designed, using various approaches. The final design incorporates a microprocessor-based
controller for the tracker.
The solar insolation from an inclined and tracking collector using silicon cells is monitored by
the system and a comparison of the experimental and ideal theoretical energy outputs is made
for the Burlington, Vermont, area.

OTTESEN, ROBERT BRIAN.
Forecasting." 1978.

"A Method for Utility Load Management Using Short Term Load

A description of a linear model for forecasting short-term utility loads is presented. The model
is used to simulate the improvement to the utility load factor by providing a basis for scheduling
deferred loads. Simulations were performed using data from Central Vermont Public Service
Corporation for the period 1976-1977. The results indicate that an average hourly prediction
error of less than 5 percent is possible with this model and that an increase in the utility system
load factor is directly related to the magnitude of the controllable load.
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ENGLISH
MADIGAN, MARK J. ''Willa Cather and Dorothy Canfield Fisher: A Literary Correspondence." 1987.
Dorothy Canfield Fisher's friendship and editorial advice were important to Willa Cather. The
seventy-nine letters and notes that Cather wrote to Fisher span th e period from 1899 to 1947 and
reveal the way in which both authors looked at the world and app roached thei r work. The
correspondence demonstrates a number of things about Cather, some of which run contrary to
the popular conception of her as being dour and reclusive: her ability to relate deeply to a
kindred female spirit, her desire to find approval for her work, her loyalty to a long-standing
friendship, and her need for a sympathetic listener to whom she could express her personal and
literary concerns. The theories of composition discussed in Cather's essays are given full
consideration in her letters as are, in the later correspondence particularly, her sorrows over
America's increasing industrialization and rapidly decreasing frontier. In its unusual length and
resiliency, Cather's and Fisher's friendship mirrors the common themes of loyalty and respect for
enduring values that are central to their work. Cather and Fisher suffered through a prolonged
period of disagreement beginning in 1905 but were able to re-establish their friendship fifteen
years later when Cather asked for Fisher's help in editing One of Ours. In ensuing years, Cather's
letters to Fisher provide a vivid account of her rise as a literary figure and an intimate
recollection of Cather's personal disappointments. Above all else, the correspondence allows for
an in-depth examination of a dialogue between two artists who relied on each other for literary
advice, sympathy, and friendship of rare solidarity and mutual underst anding.

REED, LAUREL HANSEN. "Daniel Pierce Thompson: Regional Writer." 1977.
This study examines selected works of Daniel Pierce Thompson to establish his place in the body
of American regional writing. It cites the structure of his narratives, which uses fact blended with
fiction to recreate scenes from th e history of early Vermont and Maine. The examination of
Thompson's characters shows his talent in recreating historical figures and in his co nstruction of
a unique type of character, the common man of this region, usu ally a woodsman. His limitations
in plotting and character delin ea tion are also noted. The final part of this study deals with
nature as setting and theme and Thompson's considerable descriptive powers in presenting his
scenes. The elements of Vermont history, setting, and characters faithfully portrayed in the
Thompson novels make them worthy of a place in American regio nal literature.
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FORESTRY
ALEXANDER, JOHN D. "Photosynthetic and Transpirational Response of Red Spruce Seedlings to
Changing Light Intensity and Air Temperature." 1992.

Some questions as to the causes of observed decline of red spruce (Pice a rubens Sarg.) may be
answered by studying photosynthetic and transpirational responses of this species to light and air
temperature. Increases in light intensity and temperature at the forest floor would be expected
to accompany increased dieback of the mature red spruce canopy. Gas exchange responses to
changing light intensity and air temperature of seedlings growing in the understory of these
strands are, therefore, of particular interest. Wildgrown seedlings from mid- and high-elevation
stands were brought into the lab, acclimated, and placed in a closed cuvette system for
monitoring photosynthetic and transpirational responses to light and temperature. Seedlings
exhibited highest net photosynthesis at 20° C and at or above photosynthetically active radiation
(PAR) levels of 550 p.E·m· 2 ·s· 1, with dark respiration increasing significantly between 20 and 30°
C. Exposure to temperatures above 20° C and light intensities above 550 J.LE·m· 2·s·1 caused
reduced net photosynthesis due, primarily, to increased respiration and, presumably, photoinhibition. Transpiration increased with temperature but was limited by stomatal resistance above 2SO
C, and appeared to plateau at PAR levels at or above 250 J.LE·m·2 ·s· 1. Contrary to previous
findings by other workers, no differences in net photosynthesis, dark respiration, or transpiration
were detected between seedlings from the mid- and high-elevation stands.

APPLETON, JOHN A. "An Impact Assessment of Extension Forest Management Workshops in
Vermont." 1986.

The impacts of five educational workshops conducted in 1982 by the U.S. Department of
Agriculture Cooperative Extension Service in northern Vermont on forest management were
examined in this case study. Management goals, contacts for management assistance, knowledge
of forest management, and the productivity of management practiced by thirty-six workshop
participants were compared to that of a control group in a matched-pairs design. Matching was
based on forest acreage owned, town location of the forest tract, farm ownership, and enrollment
in Vermont's Use Value Appraisal program. The productivity of forest management actions by
landowners was rated, using an ordinal number scale which recognized twenty-one management
activities for planning, timber, wildlife, and recreation/aesthetics. It was concluded that the
workshops resulted in increased productivity of the forest resource. Impacts upon the resource
were predominantly in planning activities for future management practices. Participants had
greater knowledge of management topics discussed in the workshops. Contacts for management
assistance shifted from public county foresters and loggers to private consulting foresters. This
study has more clearly defined the relationship between education of nonindustrial private owners
and the management of their forests. This may serve to guide future research on the effectiveness
of public education programs to increase the productivity of the nonindustrial private forest
resource.

BACK, GARY N. "Ruffed Grouse: Historical Status as Related to Land Use in Grafton, Vermont."
1976.

The historical distribution and abundance of ruffed grouse (Bonasa umbellus) in Grafton,
Vermont, has been directly related to land-use history. Grouse were most abundant during
periods when the land-use practices increased the amount and quality of habitat required by
grouse. Grouse were probably most abundant and widely distributed in Grafton between 1930
and 1960. During the period from 1900 to 1930, grouse were abundant but limited by the
distribution of available habitat. From 1830 to 1870 was probably the period of least abundance
due to the large amount of open land. Periods of moderate abundance were from 1754 to 1830
and from 1870 to 1900.
The low quality of the present habitat was indicated by the density of site-associated males of one
per ninety-three acres and the low dropping accumulations at drumming sites. The density and
composition of cover at the primary drumming sites did not compare closely to descriptions of
high-quality habitat in the literature. "Low tree" conifers provided the breeding cover in the
absence of high-quality hardwood cover. Although there was an apparent surplus of males in
relation to available breeding cover, the low-quality breeding habitat was not used because of the
lack of quantity and interspersion of seasonal covers.
The quality of the present habitat was directly related to changes in land-use practices that
occurred since the mid-1950's. Continuation of the present land-use practices will result in
further reduction of the habitat quality and the ruffed grouse population.

BARLOW, DEBORAH. "Quantitative Approaches 'to Forest Zoning: A Case Study." 1979.

The purposes of this study are: (1) to propose two quantitative methodologies for using inventory
data in suggesting possible zoning maps for public forest land, (2) to demonstrate the application
of these methods in the Devil's Den Unit of the Green Mountain National Forest, and (3) to
compare and evaluate the results of the quantitative methodologies and the zoning map drawn
by the Forest Service for the same area.
Each method is applied within the framework of the Devil's Den project. The number and
character of the zones, the total amount of acreage to be allocated to each zone, and the
inventory variables were determined by the Forest Service.
The first quantitative method, the threshold method, uses CONGRID, aU. S. Forestry Service
computer mapping program, to overlay maps of the inventory variables and to search for land
units which contain combinations of variable measurements which are satisfactory for a specific
zone. The aggregation method is a derivative of a nuclear clustering method used in regionalization. A land unit is allocated to a zone on the basis of the similarity between its inventory
values and those of predetermined nuclei.
Discriminant analysis was run on the groups (zones) resulting from each of the three zoning
methods. The zones produced by the quantitative methods are statistically better separated, in
terms of the inventory variables, than those of the original Forest Service delineation. Because
no statistical test can determine the best zoning map or the best method for producing that map,
the suitability of the methods for use in the forest planning process is also discussed.
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Quantitative approaches to forest zoning are recommended to aid in the systematic use of
inventory data to objectively develop alternatives.

BEATTIE, MOLLIE H. "An Evaluation of the U.S. Forest Service System for Predicting the Potential
Productivity of Northern Hardwoods in Vermont." 1979.
A system for predicting productivity of forest stands, which was designed by the U .S. Forest
Service and is applied in the Northeastern Forest Survey, is explained and evaluated for use in
northern hardwoods in Vermont. The system seeks to classify stands according to their potential
maximum mean annual increment of growing stock volume. Predictions are based on
measurements of height and total age of three dominant trees at continuous forest inventory
permanent plots. The ability of the system to predict the same productive potential for a stand
at repeated applications is examined. In addition, the assumptions and data on which the system
itself is based and some field procedures involved in its application are reviewed and discussed.

BRYAN, ROBERT REMINGTON. "An Evaluation of GR02*: A Single Tree Distance-Independent
Forest Growth Simulator for Vermont." 1984.
A single tree distance-independent forest growth simulator was evaluated by comparing predicted
growth with observed growth on remeasured plots. Test plots consisted of fifty-two 1/10-acre
permanent plots remeasured as part of the U.S. Department of Agriculture Forest Service Forest
Survey of Vermont. These plots were located in predominantly hardwood stands.
TWo parameters required by the simulator, total height and crown class, were estimated for the
test plots. A crown class estimating procedure was developed, using discriminant function
analysis. Simulations were run for the three remeasurement time periods on the Forest Survey
plots. Tests showed the model was a satisfactory predictor of paper birch growth. Prediction
errors were attributed to overestimation of mortality early in the simulation run. Mean errors
decreased with the length of simulation and were highest in stands of high initial basal area.
A qualitative evaluation showed the model lacked flexibility in specifying silvicultural treatments
and was inadequate when used for economic analysis. Structure and documentation within the
program code were excellent. Updating the model to suit a particular user group would seem to
be a relatively straightforward task.

CALFEE, ALAN E. "Red Oak Regeneration in Tho Shelterwoods in Vermont." 1990.
Red oak (Quercus rubra) is an economically and ecologically important hardwood species with
a moderate tolerance to shade. This study examined two efforts to regenerate oak, in shelterwoods, in Vermont. Regeneration plots were established in two oak stands in the Green
Mountain National Forest. Half of the plots were fenced to prevent browsing by deer.

"A growth simulator developed cooperatively by the U.S. Department of Agriculture Forest
Service, Burlington Electric Department, Vermont Department of Forests, Parks, and Recreation, and
Cooperative Extension Service at the University of Vermont. It is part of an inventory and growth
simulation package called the Vermont Woodlands Resource Analysis Program.
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Measurements of seedling stem length, diameter, and shoot growth were made at the begi~ning
and end of the growing season for two years. Similar data were recorded for the associated
competing vegetation. Analysis was done to observe growth trends on the two stands and to test
for differences between treatments. No significant differences were detected as a result of the
fencing, but a significant contrast between the two stands was observed in the response of the oak
seedlings to release.
An early spring fire was used to encourage sprouting of the oak and to hinder competition in the
stand in Addison County. Five years later the canopy was reduced to 60 percent by a commercial
timber sale. This establishment cut was followed by prolific sprouting of beech root suckers. In
three years the oak seedlings in this stand accumulated only seven centimeters (em) of stem
length. The beech attained stem lengths of 224 em. The advanced regeneration in the second
stand, located in Bennington County, grew twenty-six em to a total stem length of forty-five em.
The primary association of black birch appeared to offer little competition. Growth response
observations of these two cases support the well-documented need for advanced regeneration
prior to harvest in oak stands. Competing vegetation should also be carefully considered and the
response of these species to harvesting activities determined or the oak component in the stand
may be lost.

CHIAPPERINI, GIANFRANCO L. "Establishment and Growth of Sugar Maple Seedlings in Compacted
Soil." 1976.
Sugar maple (Acer saccharum Marsh.) seedlings were grown in pots containing soil of different
bulk densities in order to determine their morphological response to soil compaction. Soil bulk
density was fixed at 1.07 (uncompacted soil), 1.29, 1.43, 1.53, and 1.56 gm/cm3 . Thtal height and
stem diameter were measured periodically during the first and second growing seasons. After
the second growing season, seedlings were harvested and their leaf weight, leaf area, stem weight,
root weight, root volume, and root distribution were recorded. All growth variables were
similarly affected by soil compaction. Seedlings grown in uncompacted soil were significantly
larger than any other seedlings. Seedlings in soil compacted to 1.29 gm/cm 3 were larger than
those grown in soil at higher bulk densities. There was no substantial difference in the size of
seedlings grown at bulk densities of either 1.43, 1.53, or 1.56 gm/cm 3 .

CHUNG, DIANE MARIE. "Physiological Responses of Acer saccharum Marsh. Seedlings to Flooding,
Drought and Soil Compaction." 1980.
Sugar maple (Acer saccharum Marsh.) seedlings were subjected to flooding, drought, and soil
compaction to determine the effects of stress on seedling physiology and to assess the relative
merits of several stress detection techniques. Seedlings were grown in compacted or
noncompacted soil for eight weeks, after which time seedlings in noncompacted soil were
subjected to flooding or drought for an additional six weeks.
Flooding affected seedlings more severely than did drought or soil compaction. As compared
to controls, flooded seedlings had significantly lower shoot water potential, root starch, and root
weight and higher stem electrical resistance and leaf diffusive resistance and greater height
growth. Flooding also inhibited downward translocation of carbohydrates. Drought significantly
decreased shoot water potential, root starch, and root weight and increased electrical and
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diffusive resistance, but differences appeared later than in flooded seedlings. Soil compaction
decreased root starch and root weight and increased stem elect rical resistance; responses were
only apparent during the latter portion of the study.
Stress symptoms were generally detectable first by measurement of leaf diffusive resistance, next
by shoot water potential, then by stem electrical resistance, and last ly by percent root starch.
Infrared reflectance was not effective as a stress detection techniqu e; changes in infrared
reflectance were apparent only when visual symptoms were already evident.

DERY, PATRICK JOHN. "Provenance Variation in Selected Wood Properties and Growth Characteristics of Balsam Fir." 1981.

Balsam fir (Abies balsamea [L.] Miller) trees representing twenty-one rangewide provenances in
a northern Vermont test plantation were evaluated for genetic variation in specific gravity,
tracheid length, earlywood/latewood ratio, height, diameter, and form quotient. Height, diameter,
and tracheid length differed significantly among provenances and varied continuously from east
to west across the balsam fir range. 11ees originating from the relatively warm, moist eastern
portion of the range were 25 to 45 percent larger and had tracheids that were 15 to 20 percent
longer than trees from the relatively cool, dry western portion of the range. Specific gravity,
earlywood/latewood ratio, and form quotient had a discontinuous pattern of variation and varied
significantly among geographic regions within the balsam fir range. 11ees from the northwestern
portion of the range had 5 to 10 percent greater specific gravity than trees from the remainder
of the range. Balsam fir trees from the central lake states generally had the lowest percentage
of latewood and the greatest amount of taper. Provenance mean specific gravity and tracheid
length were strongly correlated with growth rate; however, provenance differences in both wood
properties remained significant after adjusting for height. Furthermore, adjusted specific gravity
and tracheid length were not significantly correlated, suggesting that the two wood properties may
be inherited independently. The relatively low specific gravity of trees from eastern provenances
is offset by their rapid growth and longer tracheids. Balsam fir trees from the eastern portion
of the range appear well suited for pulpwood production in Vermont.

FOGG, ALAN ALBERT. "Color and Color Infrared Aerial Photography as a Tool in Land Use Decision
Making: A Case Study." 1978.

In 1974 the Thconic Foundation, a charitable institution which owned a 5,000-acre tract of land
in Danby, Vermont, sought an objective basis for land-use decision making. A land resource
inventory system, which used 1:6,000-scale color and color infrared aerial photography as the
primary data-gathering tool, was undertaken. Land resource data were interpreted on the aerial
photography and transferred to a 1:6,000-scale base contour map of the property. Through
analysis of the data and base maps, a conceptual land-use plan was developed. This plan
provided a basis for general land-use decisions. The base map was also used, to a lesser extent,
in the formulation of specific land-use plans and in some cases land management strategies.
This thesis evaluates the usefulness of the 1:6,000-scale color and color infrared aerial
photography for providing data necessary to make land-use decisions. Based upon this
evaluation, a resource inventory system combin ing aerial photography interp retation and ground
survey is suggested.

Forestry

59

HALIK, SHARI. "Survival of Bursaphelenchus xywphilus in Wood Chips in Soil and Potential for
Infesting Roots of Pine Seedlings." 1990.

Th determine the effect of soil environment on pinewood nematode life stages and population
level, nematode-infested wood chips alone and mixed with soil were incubated at 12 and zoo C.
Nematodes were extracted at two-week intervals for twelve weeks. Nematode population level
was greater in chips without soil, and both population level and percentage of dispersal larvae
were greater at 12° C. Percentage of propagative stage juveniles was greater in chips with soil.
Although nematodes survived for twelve weeks in chips with soil, neither population level nor
proportions of life stages changed over time.
Th determine if the nematode was capable of infesting wounded roots, infested and uninfested
chips were mixed with soil in pots with white and Scots pine seedlings. ltees were maintained
at 20 and 30° C and harvested at mortality or after twelve weeks. Planted seedlings were
mulched with infested chips to determine if nematodes would invade basal stem wounds. More
seedlings treated with infested chips died and contained nematodes, but there was no difference
between temperature effects. Of planted seedlings, Scots pine was more susceptible to infestation
and mortality than were white or red pines.
Th observe the infection process of the pinewood nematode in root tissue, sections of roots of
white pine seedlings were wounded and inoculated with nematodes. Inoculated roots were
prepared for scanning electron microscopy and wound surfaces scanned for evidence of nematode
penetration. Th investigate the histological associations of the pinewood nematode in root tissue,
infested roots of white pine seedlings were sectioned and stained for light microscopy.
Nematodes appeared to enter roots primari ly through cortex and phloem, either intercellularly
or via resin canals, and were observed infesting all woody root tissues. Parenchyma cell contents
were granular and stained brown or were completely destroyed.

HAWLEY, GARY JON. "Hybridization among Several Selected North American Firs." 1982.

Control-pollinations were conducted in Spring 1980 and 1981 to determine intra- and
intersectional crossability among five species and varieties of Abies in the Balsamea section and
white fir (Abies concolor Gord. Glend.) from the Grandes section. ltees representing eastern
balsam fir (A. balsamea [L.] Mill.), Fraser fir (A. fraseri (Pursh] Pior.), and bracted balsam fir (A.
balsamea var. phanerolepis Fern.) were used as female parents and were control-pollinated with
eastern and western balsam fir, Fraser fir, bracted balsam fir, subalpine fir (A. lasiocarpa (Hook.]
Nutt.), and white fir pollens. Based on viable seed production, eastern balsam X Fraser fir and
reciprocals, Fraser X bracted balsam fir and reciprocals, and bracted balsam X subalpine fir are
completely compatible. The complete compatibility of these taxa suggest that geographic rather
than genetic isolation is responsible for their separation. Although bracted balsam X eastern
balsam fir was completely compatible, the reciprocal cross exhibited partial incompatibility, which
may be sufficient to maintain the integrity of these two sympatric taxa. Crosses involving white
fir and western balsam fir as male parents yielded a relatively low percentage of viable seed.
Those involving white fir reflect low intersectional compatibility, whereas those with western
balsam fir appear to be the result of poor pollen viability. Fraser X western balsam fir was the
only cross attempted that produced no viable seed.
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Putative hybrid and straight-cross seedlings were grown indoors in replicated tests for seven
months and were subsequently transplanted into an outdoor nursery. Hybrids from all combinations were verified using growth, and morphological and phenological characteristics. Hybrids
generally resembled their paternal parent or were intermediate between parents. Some hybrids
exhibited a heterotic expression of a few characteristics. Fraser X eastern balsam fir and Fraser
X white fir seedlings were fastest growing and exhibited a more desirable combination of
morphological and phenological characteristics than other seedlings in this study.

KELLEY, RICHARD GRAY. "Policies and Characteristics of Vermont Forest Landowners Who Sold
or Bought a Hundred or More Acres of Land in 1973." 1975.

Data concerning policies and characteristics of Vermont forest landowners who sold or bought
a hundred or more acres of land in 1973 were obtained by means of a mailed questionnaire. It
was sent to 498 landowners, half of whom were sellers and half, buyers. Thirty-seven percent of
the population sampled submitted useful replies. The study had two objectives: (1) to determine
the current public use policy of these landowners, specifically, their posting policy, and (2) to
determine their socioeconomic characteristics, to see if a correlation exists between the individual
traits of the landowners and their policies. An attempt was made to associate changes in forest
land use with the attitudes of past and present owners of selected parcels of forest land.
Major Findings

(1)

Based on 185 usable responses in this study, 32 percent of the
sellers and 34 percent of the buyers of forest land posted their
land in 1973.

(2)

Posting among the Vermont residents sampled was decreasing,
and posting among the non-residents sampled is increasing.

(3)

There was a greater frequency of posting on smaller tracts of
land.

(4)

Corporations represented 6 percent of the sellers of forest land
and 20 percent of the buyers.

(5)

Buyers ranked permanent home, investment, and outdoor
recreation as the three principle reasons for owning land.

(6)

Vandalism, opposition to snowmobiling, and reserving the right
of access refusal were the principle reasons sellers posted their
land. Buyers posted because they were opposed to hunting and
fishing, snowmobiling, free access without permission, and/or
wished to retain privacy.

(7)

In nearly every case landowners indicated that they would grant
the public permission to use their private forest land if permission were requested.
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KIHN, MITCHELL W. "An Evaluation of Methods to Estimate Site Index of the Northern Hardwoods
for the Acid Glacial Till Soils of Vermont." 1979.
The relationship of the site indexes of sugar maple, yellow birch, white birch, and white ash (the
northern hardwoods) with soil and topographic factors on acid glacial till soils was investigated
in Grafton, Vermont. The primary objective was to test whether regional soil composite site index
(CSI 75) equations (Post and Curtis, 1970) yielded values which agree with local tree CSI 75 • The
tree site index equations were derived for each of these tree species, based on local height and
age data in the equation form of height = f(log(age+constant)). This model was used by Curtis
and Post (1962b) to derive regional site index equations for the northern hardwoods in Vermont.
The shapes of the resulting local average height growth curves of sugar maple, yellow birch, and
white ash are different from, yet similar to, the regional average height growth curves. A local
CSI 75 was calculated from the individual species site index values obtained for each plot.
The regional soil CSI 75 equations do not accurately predict site index values which agree closely
with the local tree CSI 75, and a correlation between estimates derived by these two methods is
poor. On the average, the regional soil CSI 75 equations overestimate tree CSI 75 by four to six
feet. The CSI.50 rating system for woodland suitability by the Soil Conservation Service was also
shown to be inaccurate when tested against local tree CSI.50. The CSI.50 class in which the tree
CSI.50 falls was predicted correctly for only twelve of the twenty-eight plots.
Multiple regression methods were used to derive local soil CSI 75 and sugar maple Sl 75 equations
based on environmental features considered influential to tree growth. These variables deal with
the soil factors of depth, texture, chemistry, drainage, and soil type, as well as with topography.
Pragmatic local soil CSI 75 and sugar maple SI 75 equations with high R 2 values were tested on a
new sample set within the study area. As with the regional soil CSI 75 equations, the local soil
CSI 75 equations also failed to accurately predict a soil CSI 75 which closely agrees with the local
three CSI 75 • Only one local soil Sl 75 equation for sugar maple predicted values correlated with
local sugar maple tree SI 75 • Despite a good fit between tree site index and edaphic factors in
regression analysis, when tested with new data the site index prediction equations still cannot
account for the variability in tree site index. This poor correlation may be due to differences in
microsite features, which have not been recognized and quantified on sites that appear uniform
in terms of soil type and drainage and other gross characteristics.
A site quality map was made for the northern hardwoods of the Grafton study area, based on
a locally derived soil CSI 75 equation having the best fit of easily measured variables. This map
serves as a guide for quick estimates of CSI 75 based on soil and topographic features.

LOWELL, KIM EARLE. "Calibration of a Single Tree Distance-Dependent Computerized Forest
Growth Simulator for Northern Hardwoods in Vermont." 1981.
A single tree distance-dependent FORTRAN forest simulator developed at the University of
Wisconsin-Madison was calibrated for northern hardwoods in Vermont. This was done by
estimating regression coefficients for equations in the simulator, involving height and diameter
growth. In addition, calibration of conversion of tree dimensions to volume estimates was done.
The data used were obtained by the remeasurement of seventy-two permanent forest plots that
are located throughout Vermont. The data covered a twelve-year span. Before actual calibration
began, the total heights of trees in the first two remeasurements (1965 and 1972) were estimated,
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using least squares regression techniques. In the 1977 remeasurement, total height was measured.
After the total heights for all trees on all remeasurements had been estimated, simulator
calibration was done, using data from fifty-two of the seventy-two plots. After calibration was
completed, the data from the twenty plots reserved from calibration were used to validate th e
simulator and to determine model performance on an independent data set.

MARSHALL, KIMBERLY A. "Growth, Foliar Nutrition and Cold Tolerance Responses of Balsam Fir
(Abies balsamea [L.] Mill.) Populations to Nutrient Supplements." 1989.
Genetic (half-sib family), nutrient supplements, and genetic x nutrient supplement interaction
components of variation for growth, cold tolerance, and foliar nutrition responses were examined
for balsam fir (Abies balsamea [L.) Mill.) seedlings grown in common garden in Essex Junction,
Vermont. Nitrogen (N) (5 g per tree) and phosphorus (P) (10 g per tree) supplements were
applied, alone and in combination, over two growing seasons to fifteen half-sib families
representing five genetically different populations. Differences due to nutrient treatment were
observed for growth rate, number of stem units, bud development, foliage color, and foliar
nutrient concentrations. Application of N or P alone appeared to cause a nutrient imbalance
that negatively affected all growth and development processes examined. Genetic variation was
observed for all traits examined, indicating some genetic control over the expression of these
characteristics. A significant nutrient x families-with-population interaction was detected for
average number of buds in the terminal whorl, reflecting a differential bud development response
to nutrient supplements among families.
Influences of nutrient treatments and populations on the development of cold tolerance in
balsam fir were examined by laboratory freezing tests on seven dat es encompassing the
acclimation, maximum depth of hardiness, and deacclimation phases of cold tolerance.
Supplemental N and P had little influence on plant cold tolerance in late summer and early fall
and, in combination, resulted in increased cold tolerance in late November. In contrast, in midDecember when trees approached their maximum depth of hardiness, seedlings that had received
N, alone or in combination with P, were 7° to go less hardy than untreated controls. The
inhibitory influence of N was evident only in December and probably reflects a delayed cold
acclimation response of N-treated seedlings to low ambient temperatures that immediately
preceded the December sampling date. In midwinter and throughout the deacclimation phase,
no differences in critical temperatures were evident among nutrient treatments.
Balsam fir populations varied significantly in critical temperatures on each of the three
measurement dates during the fall cold acclimation phase but did not differ during midwinter or
early spring deacclimation. Population differences in cold tolerance were a reflection of a
differential rate of cold acclimation that appears to be adaptive in nature. A significant
population x nutrient treatment interaction in cold tolerance was evident only in January and is
indicative of a differential population cold tolerance response to nutrient supplements.

MAZZOLA, MARK. "The Phenology of Uredinopsis mirabilis and Its Associated Hosts." 1985.

Uredinopsis mirabilis (Peck) Magnus is a macrocyclic heteroecious rust fungus which alternates
between Abies balsamea (L.) Mill. (balsam fir) and Onoclea sensibilis L. (sensitive fern) . U.
mirabilis infects the current-year needles of balsam fir, causing needle mortality. This rust may
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become a severe problem in plantations of balsam fir where 0. sensibilis is found in high
concentrations.
The phenological development of U. mirabiliswas monitored from 1982 to 1984 in the Champlain
Valley (Williston) and in north-central (Wolcott) Vermont. Thliospore germination began as
early as May 5, and basidiospore dissemination continued as late as the week of June 17.
Infection of balsam fir occurred between May 19 and May 30. Pycnia were apparent on new
needles of balsam fir by the week of June 17. Aeciospore development was observed by the week
of June 24, and dissemination of aeciospores was completed about July 29. Urediospore
formation was observed as early as July 28, and urediospores were trapped as late as October 4.
Thliospores were found on sensitive fern as early as July 7.
Time required for completion of the infection process of balsam fir was evaluated in the
greenhouse. An incubation period of ten hours was the minimum time required for infection of
balsam fir when relative humidity was maintained near 100 percent and temperature ranged from
18 to 26° C. Infection levels increased with lengthened incubation period.
Basidiospores were trapped at all hours of the day, but maximum basidiospore dissemination
occurred after measurable amounts of precipitation. Aeciospores were trapped at highest
concentrations during precipitation events. During dry periods, aeciospore dissemination showed
a diurnal periodicity, with the majority of spores trapped in the late morning hours and few
spores trapped during the night.

MEYER, JOHN BIDDLE. "An Environmental Impact Approach to Private Forest Management
Planning: A Case Study of Catamount Brook Forest, Worcester, Vermont." 1982.
Management plans for private forests usually lack environmental impact statements. This study
has developed a twenty-year management plan in which a simplified environmental impact
statement, suitable for a small private forest in central Vermont, has been devised and applied
to formulate a management direction harmonious with the owner's goals. The impact statement
describes how six selected categories of attributes from the physical, biotic, and social
environments are affected by twelve commonly used timber management practices. Included are
potentially adverse and favorable impacts, irreversible and irretrievable commitment of resources,
relationship between short-term uses and long-term productivity, and mitigating procedures.
The study area is a 2,112-acre timber tract encompassing a large portion of Catamount Brook
watershed in Worcester, Vermont. The shallow and !edgy soil supports a cut-over northern
hardwoods forest just adequately stocked with merchantable trees with up to 20 percent of the
total basal area considered cull. Sawtimber volumes average less than 2,000 board feet (bf) per
acre. Thirteen cover type areas are delineated, each containing one or more stands with similar
conditions. Site factors including productivity potential, slope, aspect, and elevation are identified
for each cover type area.
Prescriptions generated from stand conditions and environmental impact assessment generally
favor unevenaged management for half the cover type area. Harvests are planned in 1990 on
three areas totaling 108 acres yielding an estimated 430,695 bf, and in 1994 on four areas totaling
580 acres yielding an estimated 1,152,800 bf. Management goals stress multiple-use values, and
selection cutting seems to maintain best residual stocking of the stands while protecting the
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aesthetic qualities of the forested mountainside, the shallow-to-bedrock soils, and the value of
the watershed. For the remaining cover type areas, environmental values and owner's goals seem
best served by no timber harvesting during this plan. Return on investment is estimated at 0.6
percent.
Environmental forest planning balances three primary factors: environmental values of a site,
silvicultural needs of a stand, and economic goals of a landowner. Tho often economic needs
are given priority. Implementation of the environmental planning approach may substantially
enhance the profitability of forest management at Catamount Brook through decisions which
recognize the long-term values of clear water, stable soils, vigorous forest stands, abundant
wildlife, and satisfying recreational experiences.

MISENTI, TERRI L. "Genetic Diversity of Marginal vs. Central Populations of Pitch Pine and jack
Pine." 1990.
Pitch pine (Pinus rigida Mill.) and jack pine (P banksiana Lamb.) were examined electrophoretically to compare the extent and distribution of genetic variability between marginal and central
populations. Seeds were collected from three central pitch pine (MA, PA, NJ), three marginal
pitch pine (VT, PQ), two central jack pine (ON), and two marginal jack pine (NH, NY)
populations. Starch-gel electrophoresis was used to identify and confirm alleles at thirty-three
loci in pitch pine and twenty-nine loci in jack pine. Pitch pine was found to have a relatively high
degree of genetic variability, with 63 percent polymorphic loci and 22.8 percent expected
heterozygosity, while jack pine was found to have a lower degree of genetic variability, with 44.1
percent polymorphic loci and 14.8 percent expected heterozygosity. In general, marginal
populations of pitch pine had fewer polymorphic loci and lower expected heterozygosity than
central populations. Reduced genetic variability, which was most evident in the two smallest,
most isolated marginal populations of pitch pine, appears to be due to inbreeding rather than
directional selection. Genetic distance measures and chi-square tests of heterogeneity, combined
with examination of gene frequency differences, revealed that all marginal populations of pitch
pine studied were genetically unique, and I propose that genetic drift has caused population
differentiation in pitch pine. In jack pine, there was no difference in level of genetic variability
between marginal and central populations despite the fact that one of the marginal populations
was extremely small in size (N:::::: 75) and completely isolated from other populations. Genetic
distance measures showed this population to be genetically different from the other populations
studied, and it is believed that genetic drift, combined with selection against inbred individuals,
has caused the differentiation. For both species, marginal populations are genetically distinct
from central populations and possess alleles at high frequencies that are relatively uncommon
in central populations. As a result, marginal populations of pitch and jack pine represent
biologically valuable sources of genetic diversity for continued survival of these species.

MURDOCK, SALLY BASSEIT.
Vermont." 1981.

"Phenotypic and Genetic Variation in Yellow Birch in Northern

Yellow birch seeds, leaves, and fruits were collected from five trees in each of twenty stands
within a 30 x 130 km transect across northern Vermont. The transect approximately followed the
44°30' N parallel and extended from the Lake Champlain Valley across Mt. Mansfield and the
Eastern Piedmont to the New Hampshire border. Phenotypic variation among parent trees was
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based on an evaluation of nineteen leaf, strobili, bract, bark, and seed traits. A half-sib progeny
test was established to determine the magnitude and distribution of genetic variation among
families in initial germination, eleven-week height, first-year height, autumn leaf retention, and
growth continuation after transplanting. Differences among individual trees within stands were
significant for all parental traits and accounted for a larger percentage of total phenotypic variation than differences among stands, areas, or physiographic regions. For most traits, phenotypic
variation appeared to result from random genetic variation rather than environmental
modification. Half-sib families varied significantly in all progeny traits, indicating that yellow birch
is genetically variable within this limited geographical area. Most of the genetic variation was
attributed to differences among families within stands and appeared to be random in nature
rather than the result of adaptation to microsite conditions. Regional genetic differentiation was
detected in first-year height, leaf retention, and growth continuation after transplanting and may
have resulted from a photoperiodically induced adaptation to climatic differences among regions.
Trees from the Champlain Valley generally were tallest, retained their leaves longest in autumn,
and were most likely to continue growth after transplanting. Based on combinations of traits,
discriminant analyses revealed that trees from the Champlain Valley were phenotypically and
genetically distinct from those in the Mt. Mansfield and Eastern Piedmont regions.

ROSE, ROBERT W., JR. "Growth Response of Yellow Birch Seedlings to Nitrogen, Phosphorus, and
Potassium Fertilization in the Nursery." 1975.

Yellow birch seedlings were grown in the nursery for one growing season in order to determine
their morphological response to three levels of nitrogen (N), phosphorus (P), and potassium (K)
fertilizers added separately and in all combinations. The fertilizer levels were 0, 100, and 200
pp2m of N and K. The P levels were 0, 350, and 700 pp2m. Yellow birch seedling growth was
dramatically affected by the interaction of 100 pp2m of N and 700 pp2m of P. In all cases this
combination produced seedlings of greater vigor as measured by height, diameter, and dry weight
of leaves, stem, and root system. The independent effects of N and P produced statistically
significant increases in growth between the 0 and 1 treatments, with only stem dry weight and
root dry weight responding significantly to 200 pp2m of N and 700 pp2m of P, respectively. K
did not have a statistically significant effect on plant growth. The use of a shoot-root ratio to
determine the survivability of yellow birch seedlings for outplanting was questioned.

SCHABERG, PAUL G. "Detection of Intracellular Lead within Stems of Red Spruce Seedlings." 1985.

I evaluated the feasibility of using sodium rhodizonate dye, scanning electron microscopy (SEMEDS), transmission electron microscopy (TEM-EDS), and laser microprobe mass analysis
(LAMMA) for detecting lead within stem cells of red spruce (Picea rubens Sarg.) seedlings which
had been watered with lead solutions for two to four weeks. These techniques differed in their
apparent sensitivities for detecting intracellular lead. Sodium rhodizonate had a low apparent
sensitivity; although analyzed stems contained up to 1,000 ppm lead, lead's presence could not
be verified using this dye. SEM-EDS also lacked the needed sensitivity; lead was detected in
stems with at least 4,700 ppm lead but not in stems with lower concentrations. TEM-EDS was
more sensitive; lead was detected at a concentration of 930 ppm. Using the LAMMA, lead could
not be detected within stems containing up to 440 ppm lead. However, this may not accurately
reflect the LAMMA:s sensitivity; possible leaching loss of lead during sample imbedding and

66

University of Vermont Graduate Theses on Vermont Topics

mechanical problems with the LAMMA could have hindered lead detection. Further analysis
is required to evaluate fully LAMMP\s sensitivity.

SHANE, JOHN BUCKLEY, JR. ''Variation among Yellow Birch Populations in Developmental
Photosynthesis-Growth Relationships and Photosynthetic Response to Varying Light Intensity
and Temperature." 1988.

Yellow birch (Betula alleghaniensis Britt.) seedlings from six populations were grown indoors for
four, eight, and twelve weeks and used to evaluate relationships between photosynthetic and
growth parameters. There was no correlation between photosynthetic capacity (mg C0 2·hr·
1·planr 1) at each age and dry weight at these ages.
However, photosynthetic capacity was
positively correlated with dry matter increment when estimated cumulatively as the area under
the developmental photosynthetic curve. Photosynthetic efficiency (mg C0 2·hr·1·dm.2) was
negatively correlated with dry weight; this relationship was apparent both among the six populations at a given age and for a single population over all ages. Thus, at any given age a
population with high relative photosynthetic efficiency had relatively low dry weight. Populations
with seedlings which were large relative to others at any given age had a lower Leaf Area Ratio
(leaf area/plant dry weight), a lower Specific Leaf Area (leaf area/leaf dry weight), and had more
newly emerged leaves. These developmentally variable leaf characteristics refl ected changes in
the balance between efficiency of C0 2 fixation and the respiratory evolution of C0 2• Thus,
seedlings which were large compared to others at any given age had proportionally greater
respiring biomass relative to photosynthetically active tissue, resulting in net photosynthetic
efficiency varying inversely with biomass.
Seedlings from the same six populations were examined at four to twelve weeks to determine if
these populations differed in their photosynthetic response to changing light intensity and
temperature. On average, photosynthetic efficiency decreased with increasing temperature and
increased with increasing light intensity. There were no differences at either age in average
photosynthetic efficiency among populations, primarily because of large and significant
population interactions with light intensity and temperature at both ages and also significant
three-way interactions between population, light intensity, and temperature. That is, there were
inherited differential photosynthetic responses of populations to changing environmental
conditions. However, there were no apparent geographic or elevational patterns to differences
in these responses to either light intensity or temperature, suggesting random as opposed to
adaptive population variation. The magnitude of photosynthetic responses to changing light
intensity and temperature decreased with seedling development.

SMITH, CHARLES TATTERSALL, JR. "Biomass and Nutrient Contents of a Sample of PlantationGrown Half-Sibling Balsam Firs (Abies balsamea [L.] Mill.) in Vermont." 1978.

1Wenty-two plantation-grown half-sibling balsam firs were harvested after six growing seasons at
the Wolcott Research Forest in northern Vermont. The trees were divided into five component
parts (first-year needles, first-year twigs, all remaining needles, all remaining twigs, main stem).
The component parts were oven-dried to a constant weight and subsampled to determine total
nitrogen, phosphorus, potassium, calcium, and magnesium. When averaged over sixteen trees,
the foliage contained about 60 percent of the total amount of five elements contained in the full
trees and 41 percent of the total biomass. The main stem (including bark) contained about 9
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percent of the total amount of the five elements in the full trees but had 26 percent of the total
biomass. The remaining nutrients (31 percent) and biomass (33 percent) were located in the
twigs and branches of the trees. Six trees were randomly selected for equation testing, and the
data of the sixteen remaining trees were used in the development of the regression equations.
Stepwise regression procedures were used to model the oven-dry weights and nutrient weights
of the component parts and the full tree. These procedures led to a model of the form:

Y = b0 +
Where:

DRC

H
CRN

=
=
=

b 1 (DRC 2 X H) + b 2 (CRN)
diameter-at-root-collar
cut tree height
crown density, as measured by the percent
stem visible below the leader shoot from a
distance of six to ten feet.

The derived equations explained from 82 to 96 percent of the variation in the oven-dry weights
of the components and the full tree, while the R 2 values for the equations predicting nutrient
weights ranged from 61 to 94 percent. The accuracy of the thirty-six developed equations was
tested with the six randomly selected test trees, using Bonferroni's simultaneous prediction
interval, with family confidence coefficient (1 -a). All observations were contained within the
calculated prediction intervals.

SNYDER, MICHAEL CHRISTIAN. "Seasonal Patterns of Carbohydrate Reserves within Red Spruce
Seedlings in the Green Mountains of Vermont." 1990.

Researchers have hypothesized that red spruce (Picea rubens Sarg.) decline may result from
inadequate carbohydrate reserves but have lacked specific data pertaining to carbohydrate storage
in this species. Beginning in June 1987 and continuing in eight of the next eleven months, ten
intact red spruce seedlings were removed from each of two stands in the Green Mountains of
Vermont. Seedlings were separated into four plant tissues-old needles (equal to or greater than
one year old), new needles (less than one year old), stems, and roots-and analyzed for starch
and total sugars. Sugar concentrations were greater than starch during every season except spring
(May and June). Starch concentrations peaked in late spring and declined through summer,
reaching minima in all tissues during winter. In contrast, sugar concentrations peaked in winter.
Among tissues, both new and old needles generally contained the highest levels of carbohydrates
and experienced the greatest seasonal change. Average starch concentrations ranged from 6 mglg
(February) to 129 mglg (June) in old needles and from 5 mglg (February) to 114 mglg (May) in
new needles. Sugar concentrations ranged from 68 mglg (May) to 197 mglg (December) in old
needles and from 37 mglg (July) to 158 mglg (December) in new needles. Seasonal fluctuations
in carbohydrate reserves within stems and roots were less than in needles. Average monthly
starch concentrations ranged from 5 mg/g (December) to 74 mglg (May) in stems and 22 mglg
(December) to 71 mglg (May) in roots. Stem sugars ranged from 47 mglg (May) to 90 mglg
(December), and root sugars ranged from 56 mglg (April) to 101 mglg (February). The two
stands differed by 564 m in elevation, but concentration and distribution of carbohydrates within
their seedlings were remarkably similar.
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SOUSA, PATRICK J, "Characteristics of Drumming Habitat of Ruffed Grouse (&nasa umbellus) in
Grafton, Vermont." 1978.

Habitat around sixteen primary drumming sites used by ruffed grouse in Grafton, Vermont, was
analyzed to determine the vegetative characteristics of drumming habitat. The population density
of drumming male ruffed grouse was one per 93.3 acres in 1975, suggesting that habitat quality
is low compared to other studies.
Fourteen drumming sites were found to be similar in stem density in all strata and were treat ed
as a subset of sites. The remaining two sites exhibited significantly higher stem densities in the
shrub stratum than the other sites and were also treated as a subset of drumming sites. Quadrat
sampling revealed no significant differences in the stem density of shrubs, saplings, trees, and
total stems within one hundred feet of the drumming stage. Mean total stem densities for the
two subsets of sites were 2,982 (N = 14) and 12,206 (N = 2) stems per acre, both within the
range of high-quality habitat as described in a previous study.
A two-way ordination of drumming sites and stem density analysis revealed that drumming
habitat was categorized by: (1) sites dominated by white ash in the shrub and sapling strata with
a tree stratum dominated by trembling aspen and/or hemlock; (2) sites at which all strata are
dominated by white pine; (3) sites at which all strata are dominated by hemlock; (4) sites with
shrub and sapling strata dominated by red spruce and red maple; (5) a site characterized by a
high density of white ash in the shrub stratum, a tree stratum dominated by white pine, and a
sparse sapling stratum; and (6) a site characterized by very high shrub and sapling densities,
dominated by red maple and white birch, with a sparse tree stratum.
lfembling aspen tree density appeared to be higher in drumming habitat than elsewhere although
it is an insignificant component of the shrub and sapling strata in drumming habitat. The presence of mature aspen in the immediate surroundings may be a factor in the selection of a
drumming site.
Based on five drumming sites located on the Study Area (Compartments 1, 2, and 4), no
significant differences in stem density or species composition between drumming habitat and
other nearby available habitats was evident.
Drumming sites currently used by ruffed grouse in Grafton do not appear to be within distinct
units of habitat within the habitat available for drumming. Determination of the factors involved
in the selection of a drumming site will be possible following the manipulation of existing habitat.

TURNER, ROBERT JOHN. "Economic Relationships between Parcel Characteristics and Price in the
Market for Vermont Forestland." 1989.

Efforts to protect the supply of benefits from nonindustrial, private forestlands require knowledge
about the market in which this land is traded. This need is acute in northern New England where
activity in the private land market has induced numerous examples of land-use policy that affects
the market.
Existing research that examines northeastern rural land markets in general, and forestland
markets in particular, has focused on the effects of sociodemographic changes, the characteristics
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of landowners, and market price and activity reporting. Only a small number of studies in:e~ti
gate the relationship between the selling price of a parcel and associated parcel charactenst1cs.
These studies can be updated by using current data and by strengthening the theoretical footing
upon which they are based.
In this study, the implicit price model provides the economic and statistical framework for a
cross-sectional analysis of the market for forest real estate in Vermont. Data were collected on
the level of physical and locational characteristics associated with a sample of recent sales (100to 500-acre tracts, N = 139). These data were regressed against the per acre price to identify
marginal implicit prices of the associated characteristics.
More than 46 percent of the variation in price per acre was explained by the set of characteristics, and all significant (a = .05) characteristics influenced price in the expected direction. In
particular, we have provided evidence that, for this sample, parcel size has little effect on price
per acre; however, the presence of road frontage, the presence of open land, increases in
population, proximity to major roads and ski areas, and lower taxes all contribute to higher
prices.

WARD, THOMAS MICHAEL. "Effects of Three Media and Three Containers on Growth of Acer
saccharum Seedlings." 1980.
In a study to evaluate the effects of media and container type on sugar maple seedlings, 405
seedlings were grown in all combinations of three media and three containers in a greenhouse
at the George D. Aiken Sugar Maple Laboratory (U.S. Department of Agriculture-Forest
Service) in Burlington, Vermont. The three media were: (1) 1/3 peat, 1/3 perlite, 1/3 loamy sand;
(2) 1/2 sand, 1/2 well-rotted hardwood bark plus woody fragments; and (3) 7/12 peat, 3/12 fine
gravel, 2/12 loamy sand. The three containers were: (1) 1.0-liter Fertil Pot; (2) 4.5-liter Fertil
Pot; and (3) 9.0-liter Thf-Thiner. After twenty weeks, all plants were measured for stem height
and diameter, and 162 plants were sampled for leaf area, root volume, top weight, root weight,
and shoot:root ratio. Greatest growth was attained with the 9.0-liter Thf-Thiner and the 1/3 peat,
1/3 perlite, 1/3 loamy sand medium. Plants in this treatment combination were significantly larger
than those in all the others in terms of height, shoot weight, and root weight. Plants in this
treatment combination and those in the 4.5-liter Fertil Pot with the same medium were
significantly larger than plants in all other treatment combinations for all growth parameters
except shoot:root ratio.
Of the 243 plants remaining after harvest, 162 were transferred to a nursery and eighty-one were
moved to a lath-house for an additional fourteen weeks. Height growth was minimal in both
areas, regardless of previous container or medium. Diameter growth in the nursery and lathhouse was highly correlated with diameter growth in the greenhouse.

WILLIAMS, MANSFIELD W., JR. "Evaluation of Techniques for Detecting Soil Compaction Related
Stress in Acer saccharum Marsh." 1979.
A soil compaction and litter removal treatment was applied for two growing seasons to a site in
Underhill, Vermont, that contained fourteen immature sugar maple trees. An adjacent area, also
containing fourteen trees, served as control. Compaction caused statistically significant increases

70

University of Vermont Graduate Theses on Vermont Topics

in soil bulk density and moisture content. Average leaf area, shoot elongation, radial growth,
shoot water potential, leaf diffusive resistance, and root starch content did not differ significantly
between trees in the treated and control areas over a two-year study period. In the middle of
the second growing season, leaf scorch injury occurred and was found to be more severe on trees
in the treated area. At the end of the second growing season, electrical resistance was
significantly greater in trees of the treated area and was highly correlated with leaf scorch injury.
Parameters of shoot water potential, leaf diffusive resistance, electrical resistance, and root starch
content are discussed in terms of their applicability in detecting soil compaction-related stress in
sugar maple.

ZAJCHOWSKI, STEVEN j. "Morphology, Conidial Ontogeny, Ultrastructure, and Function of
Macroconidial and Microconidia! Anamorphs of Gremmeniella ahietina." 1984.

The Brunchorstia pinea (Karst.) V. Hahn. anamorph of Gremmeniella abietina (Lagerb.) Morelet
produces macroconidia within pycnidia on host tissues and in culture. Other forms of
conidiomata are produced in culture, but little is known regarding their morphology or the type
of conidial ontogeny they exhibit. Additionally, a microconidiospore associated with G. abietina
has been infrequently reported. Nothing is known of its relationship to G. abietina, structure, or
biological function, but these spores could possibly act as spermatia. This study was undertaken
to describe and compare the morphology, conidial ontogeny, and ultrastructure of macro- and
microconidiospores and attempts to determine if microconidia function as fertilizing elements
necessary for formation of the teleomorph.
Microscopic examination of 150 isolates of G. abietina revealed that 60 percent and 69 percent
of isolates produced macro- and microconidia, respectively. Both spores were produced
separately or in mixture within pycnidia, on sporodochia-like conidiomata, or directly from
phialides emanating from hyphae in culture. Isolates selected for further study were processed
for light, fluorescent, scanning electron (SEM), and transmission electron (TEM) microscopy.
Both types of conidiospores were produced from simple or multibranched conidiophores that
exhibit enteroblastic phialoconidiogenesis. TEM and fluorescence microscopy showed that
microconidia and macroconidia each possess a single nucleus per cell. The ultrastructure of
microconidiospores is similar to single cells of macroconidiospores, and each contains normal
cytoplasmic components.
Microconidia did not germinate on a variety of media under several incubation regimes, which
is suggestive of a spermatial function. However, the teleomorph of G. abietina was not formed
in culture following cross inoculations using bulked sources of microconidia from nine isolates.
The results of this part of the study are, therefore, inconclusive. Microconidia as systemic
hyperparasites of G. abietina and other explanations for these observations are discussed but
ruled out.
From these studies it is concluded that, in addition to the teleomorph, G. abietina possesses two
anamorphs: microconidia and macroconidia. The two anamorphs are similar in morphology of
conidiomata, conidial ontogeny, and ultrastructure. The plethora of conidiomata expression of
each anamorph in culture is probably a variable phenotypic response due to cultural degeneration.
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GEOGRAPHY
ANDERSON, KATHARINE. ''Volunteer Apple Trees in Vermont." 1981.

The ability of the apple tree (Pyrus malus) to grow from unpl ant ed seeds outside of cultivation
in Vermont is examined to determine why and how this crop is able to volunteer successfully.
The history of the crop, its introduction to Vermont, and fi eld observations in the summer of
1978 are used to identify the factors influencing volunteering behavior. Internal factors include
the ability of the tree to produce viable seeds which are highly varied, its diverse genetic
background, the effectiveness of the apple as a propagule, especially for active transport by
animals, the tree's ability to withstand browsing and trampling, and its long life span. Externa l
factors include a suitable climate for growth and for breaking of seed dormancy, an abundance
of seed sources from an early date, the presence of many dispersal agents but especially domestic
cattle, availability of early successional habitats suitable for seedling establishment, and cultural
attitudes which have tended to be favorable toward th e apple. The early practice of planting
apple seeds rather than grafted stock led to th e development of a highly varied population of
apple trees from which new varieties were rapidly selected. The volunteer population probably
developed early and has become a part of successional vegetation in the state, serving as an
important wildlife food source.

BAKER, SUSAN RUTH. "The Evolving Retail Structure of Burlington, Vermont: 1885-1969." 1985.

Retail evolution consists of structural changes in the size, number, and proportion of shops in
an urban area and changing distribution patterns of retail activities. This study examines the
evolving retail structure of Burlington between 1885 and 1969. The city's st ructure progressed
from a skeletal framework emphasizing basic goods and services through increasingly complex
stages of development. Structurally, the number of shops initially increased, then declined due
to consolidation of retail functions into larger stores. Locationally, the central shopping district
remained essentially fixed through time, yet the percentage of retail activity in the core and fringe
areas of the central business district declined. Dispersal of both low and high threshold functions
occurred. By 1969 many higher threshold activities were located in large outlying shopping nucleations. Retail service activities dispersed more rapidly than retail sales act ivities. Innovations in
transportation, especially as related to increasing eco nomies of scale and greater consumer
mobility, influenced the city's retail structure.
Many of the study's findings lend support to th e findings of previous geographic research into
retail structure. A number of aspects distinguish the Burlington study. It features a small city
rather than a large urban area. The study spans over eight decades, encompassing portions of
both the nineteenth and twentieth centuries. It evaluates change in size of retail shops over time.
Additionally, the database consists of a complete listing o f both the loca tion of Burlington's retail
establishments for each study date and th e square footage measurem ents of all retail sales shops.

BARLOW, JAMES NORMAN. "The St. Johnsbury and Lamoille County Railroad in Northern Vermont:
A Geographical Analysis of the Route-to-Region Relationship." 1975.
The importance of the St. Johnsbury and Lamoille County Railroad, a small line which serves
a large rural region in northern Vermont, has been questioned, especially by state legislators in
Montpelier, ever since the State of Vermont purchased the railroad in 1973. Critics, however,
usually tend to concentrate solely on operating costs and fail to consider other factors which
affect the impact the STJ&LC has in this route-to-region relationship. Despite its auspicious
history and its position today as a minor link in the regional rail network, the STJ&LC plays a
significant supportive role in the region's economy. For a number of the line's customers, this
railroad represents the only viable link to major transportation routes and, further, to distant
markets and sources of supply. Without the STJ&LC, a number of economic activities would
be adversely affected if transportation costs increased and some might be forced to close.
Associated repercussions, such as unemployment, would result, and the region would become less
attractive for future development if not adequately served by more than just truck transport.

BERTOLAS, RANDY J. "Slate: A Geographic Stud~ with Emphasis on Vermont." 1982.
The earth material, slate, and the industry related to it are discussed from the point of view of
several different disciplines. First, the geologic nature of the stone is reviewed. Next, the various
types of slate are described, along with past and current uses for products fabricated from the
stone. Then extensive background gathered from field investigation and library research leads to
detailed descriptions of slate quarrying and milling. An account of the status of the industry
during its heyday and its effects on architecture in America is also included. Finally, the economic
trends of the slate business are graphically portrayed, along with insights into the causes of
productive and depressed periods in the industry from its beginnings in America to the present.

BYRNE, TIMOTHY. "The Beverage Container Issue: An Interpretive Analysis of Voting Patterns in
New England." 1981.
Legislation requiring deposits on beverage containers has proved to be a highly controversial
means of controlling litter in New England and throughout the country. This study attempts to
identify conflicting political attitudes towards container legislation as expressed in voting patterns.
Emphasis is assigned to the vote of urban and rural places and to border areas. Roll call and
referenda data permit the voting behavior analysis of both legislators and the public on the
beverage container issue.

ELLIS, ROY CARLTON. "Recreational Travel and Resource Utilization within Vermont:
Quantitative and Policy Oriented Analysis." 1978.

A

The phenomenal growth in recreational pursuits within the United States has social, economic,
and geographical implications. This study deals with one aspect of the broad recreation field:
travel to, and utilization of, Vermont's state park camping resources by Vermont citizens. Since
many other recreational activities are provided at state parks, the study may also be considered
to relate to the total outdoor recreational experience.
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The study has three specific goals:
(1)

to identify generalized patterns of recrea tional travel and
resource utilization within Vermont and to determine the
reasons for, and implications of, the way these patterns are
organized or structured in geographic space;

(2)

to identify key factors affecting recreatio nal travel and resource
utilization within Vermont and to evalu ate th e effectiveness of
several analytical mo deling approaches to behavior in the
recreation system; and

(3)

to identify the justification fo r public provisio n of outdoor
recreation resources and to evaluate preceding analytical results
in terms of equity of reso urce provisio n and implications for
public recreation policy in Vermo nt.

In general, the study increases understanding of th e recreational camping phenomenon within
Vermont and should allow for more effective man agement of valuable public resources.
Analysis indicates that recreational travel and reso urce utilization is highly clustered in
geographic space and that patterns summarizing th e co mplex assortment of individual trips tend
to be more developed in the northern areas of the state. It is also found that population, the
number of camping sites available at a park, and the presence of water-related facilities play the
most significant role in explaining travel behavior. Variations in accessibility are generally not
significant as access overall is quite good. In addition, the local Vermont traveler is found to be
more attracted to the natural resource qualities of a park; the nonlocal traveler, to the more
developed facilities. A single equation regressio n model of resource utilization is developed and,
with the derived estimates of parameters, may be useful for visitation prediction during a
recreational expansion program.
The goal within a public state recreation system must be to maintain an equitable provision of
resources to state citizens. Overall, the analytical results indicate that "recreational equity" wit hin
the Vermont system is high although four areas of the state are identified where the equity of
recreational resource provision to the local citizen is comparatively low. The protection and
enhancement of natural resources and the maintenance of quality, community-oriented facilities
are indicated as primary goals in future recreational resource development.

FARROW, STEVENS. ''Vermont Place-Name Changes: Counties, Towns, <ri>res and the Evolving Map
of the State." 1985.
There were some 500 proposed, lost, and changed town and county place-names which were part
of the evolving map of Vermont from the early 1700's through the 1890's. This information has
never been effectively compiled in one complete a nd accessible source. These historic placenames and the logic or motivation behind why they were changed are also important aspects of
the "motion picture" which is the historical geography o f Vermont. Those place-names which are
no longer found on the town and county map of th e state also reveal a great deal about th e
social, cultural, and political geography of ea rly Vermont. Po litics was the most im portant factor
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behind the evolving place-name map. Many town and county names were definitely proposed,
as well as existing names changed, based on political motivations. This was illustrated by the large
number of politically commendatory names for towns which changed their names. This is a
comprehensive look at Vermont's changed place-names as part of a series of reconstructed maps
of the state for various dates from 1764 through the 1890's. The geography of place-name
changes in Vermont also serves as an index to the early historical and political geography of the
state.

FEASTER, LAURA SELENE. "Street Names of Burlington and South Burlington, Vermont." 1988.

The study of street names is a single aspect of the larger field of toponymy. In Names on the
Globe, George Stewart described a system to classify place-names on the basis of the motivation
of the namer. The origins of over 580 street names in Burlington and South Burlington,
Vermont, were researched using maps, historical sources, and personal interviews. These street
names dated from about 1790 to 1986. About 75 percent of the specific street names were
classified according to Stewart's system. The use of specific and generic street names was
analyzed both temporally and spatially.
Pronounced short-term street naming cycles were found to be superimposed on gradual long-term
trends. There was no outstanding pattern of use of specific names in different areas of the cities.
A pronounced increase was found in the variety of generic terms in use over time. Drive is one
of the newest generics, but it replaced Road as the second most frequent generic term. Different
generics were found to be prominent in particular sectors of the cities. The trends in the use of
generic terms are substantiated by other studies. Specific street names in other places have not
been classified using the motivational system, so direct comparison of trends in Burlington with
those in other places was not possible.
A comprehensive gazetteer of the information that was learned about the origin of Burlington
and South Burlington street names is included in an appendix. Also in appendices are an
explanation of the symbols in the gazetteer, summary lists of street names and codes that were
used for analysis, and a list of maps that were examined.

GAMBARDELLA, JAMES CARL. "Afforestation in the Winooski River Valley, Chittenden
Vermont." 1984.

Count~

The Winooski River Valley in Chittenden County experienced a very large increase in forested
area over the last century. Its afforestation was examined from 1937 to 1980 with the use of aerial
photography from those years. The afforestation was mainly caused by changes in the economy
of the area, which resulted from a decline in sheep ranching and the increasing productivity of
the dairy industry. Because of mechanization, most marginal farmland is no longer used, and
smaller farms have been unable to compete with larger, more efficient farms in many cases. The
distribution of afforestation was examined in detail. Land that was no longer farmed included
rough terrain, land on higher elevations, and marginal soils. Soils that were stony showed much
afforestation, but soils with other problems such as dryness, wetness, and those that erode easily
also became afforested. Also, isolation caused by the construction of Interstate 89 tended to
encourage afforestation. This is especially true of isolated areas with rough terrain. Although this
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trend is continuing, its rate is decreasing. This is because almost all poor farmland had become
afforested and because most marginal farmland is in various states of afforestation.

GENT, CATHLEEN LOUISE. "The Impact of Large-Scale Wind Machines on Landscape Aesthetics."
1981.
A major challenge in harnessing wind energy is to locate wind turbines at sites which possess an
optimum wind regime and impose a minimum of detrimental physical and aesthetic impacts upon
the surrounding area. This study examines the acceptance of wind energy development and
attitudes toward the presence of wind machines in different landscape settings. Sixty persons
were interviewed in the towns of Lincoln and Canaan, Vermont, which contain sites with wind
regimes of sufficient quality to make the operation of large Wind Energy Conversion Systems
(WECS) feasible.
The purposes of the study were: (1) to analyze how the anticipated construction of a large-scale
WECS might influence an affected population's acceptance of wind generators, (2) to evaluate
how preferences vary for different large-scale machine arrangements and landscape settings, and
(3) to measure attitudes toward wind development.
The study found that distinct preferences for machine arrangements and locations exist. An
increase in the number of machines at a site heightens the visual impact of a facility. One large
machine is preferred visually to greater numbers of smaller-size machines producing equivalent
amounts of electricity. An observer's distance from a large-scale wind machine substantially
affects the machine's visual impact. Preferences for locating machines in non-residential, highly
developed, or remote forested areas were indicated. Persons familiar with the geographic area
in which a wind machine is placed are more likely to perceive a significant reduction in the scenic
quality of the landscape. Persons familiar with the topic of wind energy tend to be cautious
about endorsing the development of large-scale WECS, especially regarding issues of aesthetics,
utility control, cost, power generating capability, and land-use restrictions for the machines.
Persons less familiar with the topic of wind energy tend to be less concerned with these issues
and more accepting of visual impact. Wind energy systems are viewed as a nonpolluting,
renewable energy supply that should be maintained and owned locally.

HOWLAND, WILLIAM GLENN. "An Application of Multispectral Aerial Photography to Wetland
Vegetation Mapping." 1976.
Analytical techniques have been developed for use with false color, conventional color, and
multiband high-altitude aerial photography as a database for vegetation mapping in a variety of
wetland types in the Shelburne Pond, Vermont, study area. Color and false color photography
were examined at a scale of 1:52,000, and multiband photography at 1:104,000. Photography was
taken from a NASA RB-57 platform at 26,000 feet on September 20, 1972.
Through conventional photo interpretation techniques, including observation with a Bausch &
Lomb Zoom 240 stereoscope, signature areas were outlined on a base map.
A densitometric evaluation of spectral signatures of KODAK types 2443 and S0-397 films in the
nine-inch format was conducted with a Macbeth TD-504 macro-densitometer. 1tansmission
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density at 140 sites, each typical of a homogeneous signature area, was tabulated for blue, green,
red, and visual spectral regions.
Multiband photographs were enlarged and assembled as duplicate positive transparencies for
combination in a multispectral viewer (Spectral Data Corp.). Three band color enhancement
techniques were used to highlight signature areas.
Field work was conducted throughout the 1975 growing season. Dominant canopy vegetation was
recorded for each signature area, and a classification of canopy vegetation associations was
established for each type of photography.
Canopy vegetation association maps were prepared at a scale of 1:6,250 for each wetland in the
study area from each type of photography.
A key to the identification of wetland plant associations in the study area was constructed, based
on signature characteristics recorded from visual interpretation.
Film types were evaluated in terms of their applicabi lity to wetland vegetation mapping, based
on three parameters: association discrimination, resolution of interpretation, and ease of
interpretation. Color infrared photography was found superior to conventional color and
multiband photography for application to vegetation mapping in wetlands. Conventional color
photography was found superior to multiband photography, which was at a much smaller scale,
but with a few exceptions.
Color infrared photography is recommended for future wetland vegetation mapping efforts.

KARSH, ALLEN W. "A Geographic Analysis of Recreational Travel to Vermont State Parks." 1982.

This study analyzes the recreational travel patterns of in-state and out-of-state visitors to
Vermont state parks. Several recreational travel regions in Vermont are identified on the basis
of the service areas of the state parks. The service areas of the state parks are mainly oriented
towards concentrations of population and are affected by the barrier effect of the Green
Mountains and the locations of highways.
The seasonal differences in recreational travel to Vermont are also examined. Campers travel
significantly farther in the summer than in the spring, and they travel significantly farther in the
fall than in the spring or summer. Although out-of-staters are an important source of
campground visitation during all of the seasons, they are a particularly important source in the
fall when all of the parks are dominated by out-of-state campers.
A recreational travel model is developed in Chapter V, using multiple regression techniques. The
model, using the three explanatory variables of distance, population, and park attractiveness,
accounts for a substantial amount (68 percent) of the variation in state park visitation.
Finally, some planning implications of the study are discussed in Chapter VI.
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KEATING, PETER RAYMOND. "The Winooski Valley Park District:
Comprehensive Plan of a Vermont Regional Park." 1988.

Toward a History and

The Winooski Valley Park District (WVPD) is a regional recreation and conservation
organization founded in 1972 and now the steward of over eight hundred acres in eleven parcels
scattered along the river in the lower valley. This th esis tells its history from the first riverfront
park proposal of the mid-1960's through the land acquisitions of the 1970's and municipal
expansion in the 1980's. The future plans of the park district are also discussed.
The WVPD is in need of updating its comprehensive plan, and Part II is a contribution to this
effort. The schools, recreation, and natural areas of the region (Winooski Valley in Chittenden
County) are inventoried for inclusion in the plan. A brief analysis of the inventory and the role
the park district can play in future recreation and conservation planning is also offered.
Finally, the steady growth and health of the WVPD, when combined with recent favorable state
planning statutes, point toward an optimistic future for this organization.

KINDRAT, GREGORY JOSEPH. "Residential Mobility in Burlington's Rental Sector." 1986.

Although numerous studies dealing with the volume and distance of aggregate household
movement have been conducted in recent years, these studies have generally failed to
differentiate between the owner and renter sectors of the housing market. Moreover, the
mobility associated with small cities has been virtually neglected. This study focuses on aggregate
household movement in the rental sector of Burlington, Vermont, a city with fewer than 50,000
inhabitants. Our findings indicate that (1) there are significant variations in the incidence of
mobility between the city's census tracts but that these variations display no systematic spatial
pattern; (2) the relationship between the incidence of mobility and status is complex, with
adjacent status categories experiencing substantially different levels of mobility; (3) status
category move lengths tend to be comparable; and (4) status category relationships vary in
strength, with the closest relationships occurring in conjunction with the highest ranking
categories. Most of these findings differ from those presented in previous research, implying that
housing market focus and city size are factors that influence the volume and distance of aggregate
household movement.

KRZYWICKI, DAVID S. 'Woodworkers' Motivation for Locating and Remaining in Vermont." 1986.

As of 1980, Vermont had the second highest concentration of woodworkers per number of
inhabitants in the nation. This thesis attempts to explain why there exists a high concentration
of woodworkers in Vermont. Th achieve this objective, a mail survey was used to gather data
concerning woodworkers' reasons for locating and remaining in Vermont. Results of the survey
revealed that most present-day woodworkers have been drawn to Vermont over the past several
decades, due primarily to the quality of life which the state provides. Furthermore, the survey
indicated that the current attractiveness of Vermont-made products to prospective buyers, has
been of fundamental importance in the success of many woodworking businesses.
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MEYER, JOHN BIDDLE. "The Village Green Ensemble in Northern Vermont." 1975.
The village green in northern Vermont is a feature of the cultural landscape which has
antecedents in southern New England, the Isle of Britain, and continental Europe. Of the 229
nucleated communities in the ten counties that comprise the study area, sixty contain village
greens as part of their settlement layout. Contemporary and historical data for each of the sixty
village greens were derived from (1) printed sources and/or manuscript documents in town
records; (2) detailed field mapping of their size, shape, and facilities, as well as the type and
extent of peripheral land uses around the green; and (3) direct observation of contemporary
function and form.
Greens originated from the lots of a town's first meetinghouse, courthouse squares, school or
academy commons, or military training grounds. At first crude clearings littered with logs or
stumps, early greens quickly became places of primacy as utilitarian focal points for public
celebrations, punishment, or parades. During the middle of the nineteenth century, the commons
began to develop into landscaped greenswards, which is their physiognomy today. The green has
become a backdrop for monuments and expressions of patriotism, a recreational site including
a picnic area, and a summer music stage. In its form the village green is basically a rectangularshaped configuration averaging between one and two acres. The peripheral land uses help define
the character of the green and should be considered as part of it: the average frontage for all
greens is 42 percent devoted to residential use, 17 percent to commercial use, 16 percent to
public use, and 9 percent to church use.
Aside from its actual character, the village green has a strong image of attractiveness to late
twentieth-century urban Americans, and its future as an open space in these communities seems
assured.

MEYER, PETER BARDILL. "Changing Rural Land Use in Eleven Towns in Washington County,
Vermont." 1977.
Eleven towns in Washington County, Vermont (Woodbury, Cabot, Marshfield, Calais, Worcester,
Middlesex, Moretown, Duxbury, Fayston, Waitsfield, and Warren), were chosen for the study of
changing rural land use in rural Vermont during the past thirty years. The major questions
addressed by this paper are:
(1)

At what rate is agriculture declining in this part of Vermont, and
is there a correlation between agricultural decline and the
suitability of the soils to support agriculture?

(2)

What types of land uses are replacing agricultural uses?

(3)

Is new development taking place on prime agricultural land, or
is new development occurring in areas with soils capable of
supporting this development?

Analysis of the data gathered in this paper reveals that agriculture has declined dramatically in
the past thirty years in this area. There seems to be a correlation between agricultural decline
and the suitability of the soils to support agriculture. Farm numbers are generally declining
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faster in areas with poo r agricultural soils than in areas with better soils unless there are st rong
suburban or recreational pressures on the land.
As agriculture has declined in this area, many of these communities have been converted from
farming towns to rural residential or rural recreational areas. Reflecting this change has been
the tremendous increase in the numbers of rural nonfarm residences (includi ng mobile hom es),
winterized vacation homes, and camps and the dramatic decline in the numbers of abandoned
structures.
The study reveals that the answer to the first part of th e third question is that high-pot ential
agricultural land is being developed fast er than the lower potential lands in areas that have no
major attractive feature for development. In areas with a strong attraction for development such
as lakes or ponds, ski areas, or large areas of undeveloped for est lands, most new development
seems to be concentrated near th e attraction generally on land that has little agricultura l
potential.
The answer to the second part of the third question is similar to the first. Development seems
to be occurring as rapidly in areas without any site limitations as in areas with these limitations
in the towns that have no major attractive feature. If th ere is such an attraction, development
is occurring more rapidly in areas with some site limitatio ns, because it can be economically
feasible to overcome any limitation that may exist.

MORRISON, VICTOR IAGO, III. "Farmland Conservation; Westford, Vermont." 1981.
Across the country a variety of methods are under consideration to relieve the pressure to
convert agricultural lands to other uses. ltaditionalland-use planning and zoning, tax incentives,
land banking, purchase of development rights, and transfer of development rights have been
advanced as possible solutions to the problem of a dwindling resource.
This research focuses on the inherent conflict between th e values associated with the more
traditional land-use planning and zoning applications and seeks to illustrate how the concept of
transferring development rights provides a simple solution to th e problem of agricultural
resources conservation. A model is developed for the transfer proposal in Westford, Vermont.
Westford has experienced declining agricultural land and increasing nonfarm population in recent
years. The situation has not reached a crisis stage and as such offers an ideal opportunity to test
this approach to land-use management.

OSBORNE, RONALD ALFRED. "The Validity of Using a Visual Classification System in Analyzing
Housing Quality in Bellows Falls, Vermont." 1977.
This study explores the validity of using a method of visual analysis for determining residential
housing quality in Bellows Falls, Vermont. The hypothesis that guides the investigation is
expressed as follows: A correlation of the results of the visual housing quality analysis of Bellows
Falls and the cost approach appraisal data from the listers' files will demonstrate that the visual
classification system is a valid method of determining the general quality of housing.
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A residence classification sheet was developed to categorize visually the quality of housing.
Village housing was analyzed, and five quality classifications were developed. A map of Bellows
Falls, indicating housing structure and its quality by visual analysis, was the result of the field
survey.
The listers' assessment files provided appraisal information for each housing structure, and it was
determined that house value, land value, total value, and per family value, or total value divided
by the number of families living in the structure, were the best indicators of actual housing
quality available from the appraisal cards.
An areal comparison of visual quality and appraisal value results for each village dwelling seemed
appropriate, and the village was divided into squares of equal area. The structures within each
square were considered as one unit. The information on house value, land value, per family
value, and visual quality was averaged for each square. Five quality categories were developed
for the appraisal data so that the appraisal and visual system could be compared. Four maps
were made from this data : average house value, average land value, average per family value,
and average visual quality. Shades of color were used to indicate the five quality categories.
Each map was then analyzed for quality correlation.
The comparison of visual and appraisal results Jed the writer to conclude that the average per
family value was the most accurate indicator of housing quality. Average house value by itself
was not an accurate measure of quality, because it did not include land value, and it did not
distinguish between the values of single and multifamily dwellings. Average land value was not
an accurate measure of quality, because it did not include house value. Average per family value
includes both the land value and house value and also makes the distinction between the value
of single and multifamily dwellings. This distinction allows the comparison of the two types of
structures to be made.
It was finally concluded that the comparison of visual and appraisal findings in Bellows Falls did
suggest that a visual exterior survey was a valid means of determining the general quality of
village housing.

PELTON, JAMES O'NEILL. "The Application of Remote Sensing Techniques to Surveys of Lake
Champlain Flooding." 1975.
On April 7, 1973, the water level of Lake Champlain reached its highest stage of the year,
resulting in extensive flooding of lowland areas near the lake. The areal extent of the flooding
and the nature of the land use affected by the flooding have been investigated through the use
of imagery from the Earth Resources Technology Satellite (ERTS-1). The analysis of the
imagery indicates that ERTS can provide accurate estimates of the total acreage flooded from
a high lake stage. The importance of ERTS as a tool for regional surveys on the effect of the
fluctuating lake stage has been increased in the light of the recent decision to renew investigations of the possible regulation of the water level of Lake Champlain by the Province of Quebec,
Canada.
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SKAHILL, JOHN. "Farms with Non-Contiguous Land Parcels in Southern Chittenden Co unty,
Vermont, 1964 to 1977." 1981.
The number of individual farms in Vermont has been on th e decrease over the past several
decades. Farm management in the 1970's in Chittenden County has favored larger farms wi th
more machinery and more land.
This study deals with the farming of non-co ntiguo us land parcels, plots of land physically
separated from the base farm by land worked or man aged by others. 'TWenty-nin e farmers in
southern Chittenden County provided much of the informat ion for the study.
Mechanization over the past two decades has encouraged smaller dairy operations to close down.
The remaining farmers have enlarged their herd sizes and their farms in many cases by renting
land bought by investors for future development.
Among the surveyed farms, the number of farms with non-contiguous land parcels rose from two
in 1964 to twenty-one in 1977, while the total number of non-contiguous parcels rose from four
to sixty-three during the same period. Most farmers already owned the machinery req uired for
working the additional land, and they were willing to travel in order to expand their crop acreage.
Farmers have been able to stay in business by enlarging their herds and milk production and
growing additional feed on non-contiguous land parcels. Land that might otherwise go unused
is being used for agricultural purposes.

TEAR, JACQUELINE DEGRAFE "Spatial and Structural Changes in Vermont Manufacturing since
World War II." 1981.
Within the last fifteen years, much attention has been given to the shift of U.S. manufacturing
from the traditional manufacturing belt, stretching from New England to Chicago, to previo usly
peripheral areas, most noticeably, the Sunbelt. An equally extensive industrial shift that has been
given less attention has occurred at the regional level. Previously, metropolitan areas were the
centers of regional and national levels. Currently, at both the regional and national levels,
manufacturing is spreading to nonmetropolitan areas. This study examines rural-urban changes
in the location of manufacturing firms within a nonmetropolitan region, the state of Vermont.
Locational shifts are examined between 1946 and 1976 with reference to the state's changing
industrial composition. Shifts are also viewed in light of changes occurring in each of the eleven
industrial sectors studied.

TUCKER, ROBERT GARDNER. "Hydroelectric Power and the Development of the Utility Industry in
Vermont: A Study in Historical Geography." 1986.
In recent years considerable attention has been focused on th e development of Vermon t's
waterpower resources as a way of providing a clean and renewable source of energy while both
helping meet the state's soaring demand for electricity and reducing its dependence on costly
fossil fuels and controversial nuclear power. Although hydroelectric power generated within
Vermont accounted for less than 10 percent of the state's energy needs in 1984, it has over th e
past century played a major role in the growth and evolution of the state's utility industry and
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its present pattern of service territories. Fieldwork, interviews, and archival materials have
provided data used to examine this relationship as a study in historical geography.
The present network of twenty-four electric distribution systems serving the state has its origins
in a myriad of local systems which first originated one hundred years ago. Initially, these were
isolated and often received the bulk of their power from small hydroelectric stations established
at nearby mill sites. Consolidation on a local, and later a national, level, however, led to the
development of progressively larger systems whose power requirements were met by multiple stations. While most utility companies focused on providing power to meet Vermont's needs, early
in the 1900's a separate phase of the industry evolved whose aim was to develop the state's most
lucrative waterpower for markets in southern New England. Growth and consolidation within
the industry reached a frenzied pace during the 1920's at which time holding companies gained
control of the industry and built the three largest private systems in the state. Economic collapse
and subsequent reorganization under the Public Utilities Holding Company Act brought an end
to rapid change and left intact much of the existing pattern of service territories.
The number of hydroelectric stations in operation reached a peak in the early 1920's and then
declined as smaller facilities wore out, became obsolete, or were destroyed in the 1927 flood.
While originally fairly well distributed throughout the state, hydroelectric power became
concentrated within specific river basins where maximum development could be achieved through
an integrated series of large stations. Although its role in the energy mix has diminished,
hydroelectric power will continue to be an important energy source in the future.
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GEOLOGY
ACKERLY, SPAFFORD CLARK.
Champlain." 1983.

"Sediment-Phosphorus Relationships, St. Albans Bay, Lake

Agricultural runoff and sewage effluent are contributing to high concentrations of phosphorus
in St. Albans Bay, Lake Champlain, resulting in accelerated rates of eutrophication. A major
portion of the phosphorus (P) is deposited in sediments of the bay and contiguous wetlands. The
present study addresses problems related to (1) the capacity of the sediments to act as a reservoir
for phosphorous, (2) the potential for the release of phosphorus to overlying waters, and (3) the
mobility of phosphorus within the sediment column.
Sediment parameters measured include: total P, organic P, inorganic P forms, total iron, organic
matter, grain size, and standard oxidation-reduction potential. Vertical distributions of
phosphorus reflect (1) regeneration of sediment P by decomposition of organic matter,
(2) adsorption-desorption reactions with iron hydroxides, particularly in the vicinity of the oxic
microzone, (3) diffusion of phosphorous through sediment pore waters, and (4) anthropogenic
loading. Areal distributions of phosphorous reflect (1) sedimentary processes, primarily the
deposition P adsorbed on fine-grained sediment components (clays) and incorporated in organic
matter, and (2) proximity to source areas, mainly fluvial, point source inputs of agricultural runoff
and sewage effluent from Stevens Brook.

ACOMB, TIMOTHY JAMES. "A Watershed Analysis: The Mendon Brook Basin, Mendon, Vermont."
1978.

The water resources of the Mendon Brook watershed are an important asset to both the basin's
residents and the water users of Rutland, Vermont. A greater awareness of the watershed's
complex geohydrologic network is needed to provide a more comprehensive land-use policy.
Mendon Brook Basin is located in the metamorphic terrain of the Green Mountains. The
Pleistocene glacial soils in the basin include a clay-rich basal till (Till C), overlain by two sandy
supraglacial tills (Tills A and B), and numerous kame and kettle deposits. The hydrologic
parameters of the unconsolidated deposits were tested to determine hydraulic conductivity (range
0-121 inches/hour), specific yield (range 0-25 percent), and percolation rate (0-360 inches/hour).
Annual precipitation in the basin averages forty inches. Of this total, sixteen inches is removed
by evapotranspiration, and twenty-four inches (1.02 billion cubic feet) leaves by surface and
subsurface discharge. Baseflow levels in Mendon Brook declined from forty cubic feet per
second (cfs) in May to fifteen cfs in August.
Groundwater recharge totaled over 600 million cubic feet for the 1973-1974 water year, with
groundwater outflow estimated at two million cubic feet.

Interftow, both shallow and deep, accounts for over 50 percent of the runoff during heavy
rainfalls. Deep interftow in the southern Rooney-Sawyer Valley is an important source of
baseftow to Mendon Brook.

AGNEW, PAUL CAMERON. "Reinterpretation of the Hinesburg Thrust in Northwest Vermont." 1978.

The Georgia Mountain area consists of a sequence of deformed Cambrian (?) through Upper
Cambrian phyllites, quartzites, dolostones, and shales located along the trace of the Hinesburg
thrust in the Milton area of northwestern Vermont.
Recent work in the Colchester Pond area (Rosencrantz, 1975) has defined a sequence of
continuous and conformable members within the Lower Cambrian Cheshire and Dunham
formations. The areal distribution of the members has provided a basis for mapping the
Hinesburg thrust and delineating a large number of slivers associated with several thrust slices.
Detailed geologic mapping in the Georgia Mountain region has shown the Hinesburg thrust to
consist of a zone of fault slices, which are spatially associated with mylonite zones, isoclinal folds
(F1 ), and lithic slivers. The fault slices are cut by a weakly developed, westerly dipping cleavage
(S2) and are deformed on a regional scale by open folds (F3). All features are truncated by two
northward trending, high-angle faults which control the map pattern in the southwestern part of
the area.
Previous regional interpretations have suggested that the Hinesburg thrust represents a gravity
slice, emplaced in Middle Ordovician time (Zen, 1972), which is correlated with the Thconic
klippe to the south and gravity-emplaced nappes in southern Quebec.
The mylonitic fabric associated with the Hinesburg thrust zone and a southwesterly younging of
slivers in the map area suggest the thrust climbed a series of fault steps as a result of horizontal
compression. This indicates that Zen's interpretation of the Hinesburg thrust as a gravity slice
is incorrect with the style of deformation associated with the Hinesburg thrust zone, suggesting
it is correlatable with late Ordovician plunger-type thrusts to the north, in Quebec, and to the
south, in the Thconic region .

AUBREY, WILLIAM MAYNARD, III. "The Structure and Stratigraphy of the Northern Ridges of
Camels Hump Mountain, Camels Hump Quadrangle, North Central Vermont." 1978.

The northern ridges of Camels Hump Mountain offer an excellent cross-sectional view of the
heart of the Green Mountains, because they flank the Winooski River Valley which cuts deeply
through major structures.
Detailed mapping in this area subdivides th e Underhill Formation into four lithologic members:
an albite gneiss, two rusty graphitic quartz-muscovite schist, and a resistant gray quartz-muscovitechlorite schist. These units are lithologically homogen eo us and are continuous over the area
mapped.
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The members of the Underhill in this study are correlated with those delineated by Eiben (1976)
in the Stimson Mountain area located immedi ately to th e north. A map of th e two areas is
compiled (Plate I), and the structure is interpreted in view of both areas as a whole.
The lithologic members trend no rth-so uth. They dip 20o W in the western part of the area and
flatten to the east. Three generations of folds· are distinguished: an early east-west generation
(F 1) and two northerly trending generations (F 2 and F 3 ). The arch of the lithologic members
parallels the axis of the axial anticline (F 3 ) of the Green Mountain anticlinorium and is probably
due to F 3 folding. An older north-northwest trending fold generation (F 2) defo rms the relatively
flat-lying lithologic members into steeply west-dipping isoclinal folds like an accordion. Minor
structures and several large structures are folded by F 2, pointing to an even older fold generation
(F)).
There is repetition of lithologies and a strong symmetry across th e resistant gray quartzmuscovite-chlorite schist in th e stratigraphic section of the area. Future detailed mapping of th e
surrounding region may reveal that th e trend of the lithologic members is parallel to the axial
plane of a large-scale early recumbent fold (F 1) cored by th e resistant gray quartz-muscovitechlorite schist.
The dominant schistosity of the area is not bedding schistosity. It is the axial plane schistosity
of th e second generation folds (S 2) . Bedding represented by changes in lithologies is brought
locally into suhparallelism to this schistosity by F 2 isoclinal folds which fold the interfaces between
the lithologic members. However, there is a high angle between the dip of the dominant
schistosity (48° W) and the dip of the trend of the lithologic units. Mistaking the F 2 axial plane
schistosity for bedding has caused many workers in the Green Mountains in the past to misinterpret F 2 folds as lenses or th e interfingers of facies equivalents.

BADGER, ROBERT LEWIS. "Stratigraphy and Origin of the Umbrella Hill Conglomerate." 1977.

The Umbrella Hill Conglomerate of north-central Vermont is a unit of rounded quartz pebbles
and angular phyllitic fragments within a phyllitic matrix. Previously interpreted as a basal
conglomerate of the Missisquoi Formation, it is recognized on the basis of detailed mapping as
a series of submarine debris flow deposits of Early to Middle Ordovician age. Three interbedded
facies are recognized:
(1)
(2)
(3)

coarse quartz pebble framework conglomerate,
quartz pebble and phyllitic fragment conglomerate, and
nonconglomeratic sandy phyllite.

Contact with the underlying black and gray phyllites and gray schists of the Stowe Formation is
abrupt where the basal Umbrella Hill is a coarse quartz pebble framework conglomerate and
gradational by interlayering over a few meters where the basal Umbrella Hill is predominantly
a phyllite. Contact with the overlying Moretown and Cram Hill members of the Missisquoi
Formation is generally gradational by interlayering over one or more meters. Obvious source
rocks for phyllitic fragments incorporated from underlying semiconsolidated material during
debris flow are not exposed in Cambrian-Ordovician rocks to the west, suggesting that debris may
have flowed from the east. Coarse pebble deposits overlying thick beds of mud along a
moderate-to high-energy shoreline were probably set into down-slope motion by tectonic
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instability. Initial turbulence of flow eroded significant quantities of mud from the underlying
semiconsolidated deposits. At a break in slope, change in flow regime to one dominated by
viscous forces allowed the preservation of some of the semiconsolidated fragments over distances
of perhaps several kilometers. A debris flow interpretation is compatible with abrupt uplift and
instability of the continental margin during the Thconic orogeny. A Thconic structural event
reoriented the phyllitic fragments slightly. 1\vo Acadian structural events have affected the rocks
but have not further rotated the clasts. Thconic metamorphism has probably been obscured by
Acadian metamorphism which has altered the southern part of the conglomerate to the biotitechloritoid zone and the northern half to the garnet-biotite-chlorite zone.

BEBLOWSKI, PETER LEO. "The Deglaciation of the Belvidere-Eden Area of North-Central Vermont."
1980.

Detailed mapping of the surficial deposits of the Belvidere-Eden area of north-central Vermont
revealed that two separate valley systems existed during the final stages of deglaciation of the
Laurentide ice sheet. A phase of nunatak development has been identified, as well as fourteen
separate ice terminus positions in the Gihon River Valley and seven ice margin positions in the
North Branch of the Lamoille River Valley. Of th ese terminus positions, the final two positions
in the Gihon Valley system, located in the Ritterbush Pond basin, and three in and around the
Belvidere Pond basin in the upper North Branch of the Lamoille River Valley system are
documented by what have been identified as several recessional and lateral moraines. The
moraines were caused by two active, isolated ice blocks or masses that occupied the basins. The
nature of the deposits and their distribution in, and adjacent to, these two basins are evidence
of short-lived, local mountain-alpine glacial episodes within the time frame of the late Wisconsin
deglaciation of the area. Many deposits of glacio-lacustrine origins have been identified in the
area. These deposits indicate that there were a number of local upland proglacial lakes in
existence during the deglaciation of the Belvidere-Eden area. Lake Lamoille is the largest
proglacial lake identified, and it occupied much of the upper Lamoille River Valley. Due to its
existence and inferred relationships outside the study area, its features allow regional correlations
to be made.
The age of the deposits within the Belvidere-Eden area, when extrapolated from previously dated
events in the northeast, suggest an age of 13,200 to 12,400 years BP. The initiation and
termination of the local, active, isolated ice masses producing mountain-alpine glacial features
is likely to have occurred during the second half of this time span.

BECKER, LAURENCE ROBERT. "A Survey of a Sandy Beach and Bay, Appletree Bay, Lake
Champlain, Vermont." 1978.

Based upon beach and nearshore bottom topography studies at Leddy Beach and Appletree Bay,
Lake Champlain, Vermont, little evidence for bar migration was revealed. The fact that profile
changes were confined to accumulation or erosion over the length of the profile suggests that
longshore drift is predominant in Appletree Bay. The Leddy Beach profiles show two distinct
beach slopes, a high-water beach of approximately 5.3° and a low-water beach of about 1.1 °. The
high-water beach can be viewed as a transition zone between bank and nearshore topography.
During this study year, most profile changes were independent of lake-level changes even though

88

University of Vermont Graduate Theses on Vermont Topics

this year can be considered a high-water year. Profile changes and fi eld obse rvatio ns reveal th at
longshore drift may be occurring in the form of sand waves in Appletree Bay.
Models for sediment movement in the bay are proposed. Sedim ents move to th e no rthw est
during the summer southerly wind period and return in the late fall and spring under th e
influence of west-northwesterly winds. Even though little change in the nearshore co nfiguratio n
occurred over a thirty-five-year period, a greater than thirty-five-year movement to th e
northwestern end of the bay is deduced from the accumulation of materi al in th at area. The
eroding banks in Appletree Bay are shown to be the source of the nearshore sandy bo tto m. If
recent bank erosion has been caused by artificial protection of the bay, then th e banks are in
disequilibrium, whereas the beach and nearshore area display equilibrium characteristics.
However, the possibility exists that the bank, beach, and nearshore area are all in disequilibrium
due to recent bank erosion.
Protecting the banks artificially probably would reduce bank erosion locally but may lead to
partial erosion of the high-water beach and undermining of the intend ed protective structures.
In addition, erosion may increase on unprotected banks du e to th e disruptio n of th e natur al
equilibrium. Proposed lake-level drop would preserve the high-water beach and probably reduce
bank erosion. However, dropping lake level is not a guarantee of decreasing erosion beca use of
geomorphic thresholds and complex response of geomorphic systems. If a seasonal longshore
equilibrium is operating in Appletree Bay, there is little danger of the beach and nea rshore area
eroding. Even if the nearshore area is in disequilibrium, material will accumulate, not erode;
therefore, the construction of groins and breakwaters should be avoided in Appl etree Bay,
because they can disrupt the natural system .

BOTTNER, ROGER WIDMAN. 'Wallrock Alteration Associated with the Mesozoic Pyrrhotite
Mineralization at Cuttingsville, Vermont." 1978.

Within the limestones, schists, and gneisses of the Precambrian Mount Holly compl ex at
Cuttingsville, Vermont, an alkaline igneous stock intruded during late Cretaceous time.
Pyrrhotite mineralization, primarily as replacement deposits in th e limestone, was associated with
the intrusion of the stock. Temperatures in the surrounding country rock during th e time of ore
mineralization have been calculated by means of a pyrrhotite geothermometer to range from 560°
C at 235 meters from the intrusion to 400° C at 686 meters. These values are substantiated by
calculations based upon the thermal diffusion model of Jaeger (1957).
Microscopic and chemical analysis of three core samples of limestone and schist wallrock
adjacent to pyrrhotite ore veins has found alteration of the limestone wallrock to be the result
of a cation exchange process between the ore solution and the host rock. Calcite has been
altered to ankerite, and sericite, altered to biotite and chlorite.
Comparison of the results of this study with the works of others suggests that the replacement
deposit was formed from a slightly basic (pH = 8-9) bisulfide solution, which, upon oxidation,
and therefore deposition of the pyrrhotite, dissolved and altered th e calcite to ankerite while
simultaneously altering the sericite to biotite and chlorite.
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BUTLER, ROBERT GRANT, Jr. "Sedimentology of the Upper Cambrian Danby Formation of Western
Vermont: An Example of Mixed Siliciclastic and Carbonate Platform Sedimentation." 1986.
The Upper Cambrian Danby Formation of western Vermont is a 20- to 100-meter-thick mixed
siliciclastic and carbonate unit that records complex tidal, wave, and storm-influenced
sedimentation on an aggraded, flat-topped platform.
The Danby Formation has been subdivided into two lithofacies according to lithologies,
sedimentary structures, and bedding characteristics. Eight distinct subfacies that represent a
variety of depositional environments ranging from tidal flats to platform margin have been
described.
The vertical distribution of subfacies in the measured sections reveals the following patterns:
(1) lateral mosaicking of shallow water sub facies; (2) shallowing-up cycles in platform margin
sequences, which record minor basinward progradation of the platform; and (3) an overall
transgressive sequence. The lateral distribution of subfacies, siliciclastic sand to carbonate ratio
data, and formation thickness data shows: (1) the Danby platform exhibits a lithologic zonation
where platform margin and nearshore siliciclastic sands are separated by a subtidal carbonate
belt; (2) marginal marine siliciclastic sand of the Potsdam Formation is intermixed with shallow
water Danby subfacies; (3) a greater influx of siliciclastic sand in the Rutland region resulted in
the formation of an intraplatform depocenter; and (4) storm processes transported large
quantities of siliciclastic sand northward along the platform margin.
The facies distribution on the Danby platform indicates the Danby is an excellent example of a
depositional/accretionary rimmed platform. Platform aggradation allowed for the progradation
of nearshore siliciclastic sand to within a few kilometers of the platform margin. This
progradation of siliciclastic sand in conjunction with storm processes accounts for the ubiquitous
presence of mixed siliciclastic and carbonate sediments within the Danby.

BUTTS, CHARLES ROBERT. "Relationships among Selected Hydrologic and Geochemical Parameters
of the Browns River in Northwestern Vermont." 1981.
The Browns River watershed in northwestern Vermont was examined from April 1976 to April
1977 in order to characterize its hydrologic and erosional activities. Three stations were
established for this period: one in a forested region and two in predominantly agricultural areas.
Water samples were collected and analyzed, and river discharge measurements were made at all
three stations during low flows, rain showers, a summer flood, and spring runoff. Major ions,
suspended sediment, pH, conductivity, river water temperature were analyzed and trends were
examined.
River discharge is the single most important factor in determining the total amount of chemical
and suspended sediment transported at the three stations. Calcium, magnesium, sodium, and
alkalinity concentration and load had good correlation with discharge. Potassium was less
dependent on discharge and is probably controlled by leaching from fine-grained sediment or
organic material. Chloride inputs primarily from road salting are believed to be the primary
source of this ion in river water.
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The total measured chemical output per unit area was similar in the for ested region (station 1)
and in the cultivated area (station 2). The estimated chemical output in the lower agricultural
sector was less than both upstream areas, probably th e result of low percolation rat es in finegrained materials.
Suspended sediment yield increased considerably between station 1 and station 2 and is attributed
to the presence of readily erodible soils and removal of vegetation for agricultural usage.
Approximately 90 percent of the total yearly suspended sediment was removed at station 2 during
spring runoff. A calculated yield of th e yearly suspended sediments at station 3 indicates that a
reduction occurred in this area compared with the upstream stations. The absence o f readily
erodible soils is believed to be the primary cause for this reduction . Calculated denudatio n rates
increased by 100 percent between stations 1 and 2, while a reduction of more than 50 percent
occurred between stations 2 and 3.
The nutrient, dissolved orthophosphate, showed very little correlation with discharge, while
dissolved nitrate seems better related to discharge for most flow events. During spring runoff
dissolved orthophosphate concentrations were usually below the levels of detection while nitrate
concentrations usually equaled or exceeded low flow concentrations during this fl ow event.
Dissolved orthophosphate output per unit area for the study period was less in the agricultural
area (station 2) than in the forested area (station 1 ).
The hydraulic geometry relationships at the three stations were controlled by the bridge structure
from which samples were collected and not the natural river cross section.

CARR, MICHAEL BOWEN. "Secular Variation in the Geomagnetic Field Recorded in Lake Sediments,
Lake Champlain, New York and Vermont." 1989.

The magnetic properties of sediment cores from Lake Champlain were studied to determine if
geomagnetic secular variation may be used as a method of correlation. Six modified Kullenberg
piston cores were retrieved from two localities within Lake Champlain. Cores were analyzed,
using a cryogenic magnetometer and a susceptibility meter. The results indicate that magnetic
susceptibility and Depositional Remanent Magnetization intensity may be used for intrasite
correlations, whereas declination and inclination may be used for intrasite, intralake, and regional
correlations.

CARTER, CRAIG MITCHELL. "Interpretation of the Hinesburg Thrust North of the Lamoille River,
Northwestern Vermont." 1979.

Recent workers in the Colchester Pond region (Rosencrantz, 1975) and the Georgia Mountain
region (Agnew, 1977) have suggested that the Hinesburg thrust lies to the east of Georgia
Mountain rather than further to the west as shown on the Centennial Geologic Map of Vermont
(Doll et al., 1961 ). This study, conducted in the northeastern part of the Milton quadrangle,
confirms the more easterly location of the thrust.
Detailed geologic mapping in the area from Georgia Mountain to the northern border of the
Milton quadrangle has shown that the contact between th e Lower Cambrian Cheshire and
Dunham formations previously interpreted as the Hinesburg thrust (Stone and Dennis, 1964) is
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actually a normal stratigraphic contact. The Hinesburg thrust lies further to the east and is
marked by truncation of rocks of the Pinnacle and Cheshire formations along their contact with
the Fairfield Pond Phyllite and by a tectonic sliver of Dunham dolomite that lies along strike with
similar slivers to the south.
The conglomerates and graywackes of the Eocambrian (?) Pinnacle Formation record rapid
erosion and sedimentation in a rugged terrane at the rifted continental margin followed by more
gradual erosion, deposition of more mature sediments, and the inception of the Lower Cambrian
stable shelf sequence (Cheshire and Dunham formations). Isoclinal folds (F 1) are present
throughout the area and are responsible for the majority of the map pattern. One cleavage
(regional S3 ) overprints the F 1 deformation but does not affect the map pattern in this area.
Earlier regional interpretations suggest that the Hinesburg thrust represents a gravity slide that
was active in Middle Ordovician time, which was correlated with the Thconic klippe to the south
(Zen, 1972). However, the presence of carbonate slivers as well as intensely sheared and
mylonitic rocks indicate that the Hinesburg thrust was not the result of a gravity slide but was
emplaced by brittle deformation as a result of horizontal compression. The thrust originated in
the rocks of the Fairfield Pond Phyllite and propagated westward until it encountered the more
competent rocks of the carbonate bank which acted as a "step" over which the Hinesburg thrust
was displaced.

CORNEILLE, EDWIN STANLEY, JR. "Bostonite and Lamprophyre Dikes from the Champlain Valley,
Vermont." 1975.

Lower to Upper Cretaceous dikes of the central Champlain Valley, Vermont, are represented
by forty-two bostonites, forty-six monchiquites, thirteen camptonites, and one ouachitite. Most
dikes are intruded along a preferred east-west fracture system. Bostonite dikes are confined to
the area south of Burlington, Vermont. Monchiquites are more abundant in the northern half
of the field area, and camptonites are distributed more evenly. Radiometric age dates and field
relations support a younger age for bostonite than lamprophyre dikes.
The petrology of these dikes is similar to those described in the Monteregian Hills, Quebec, and
is summarized as follows: (1) bostonites are porphyritic with phenocrysts of anorthoclase and
display a subtrachytic flow structure of groundmass anorthoclase laths; (2) lamprophyres are
subdivided into monchiquites, camptonites, and a single ouachitite. In hand section they are typically aphanitic; in thin section microphenocrysts of clinopyroxene (augite), to a lesser extent,
calcic amphibole (kaersutite), and olivine pseudomorphs are present in camptonites and
monchiquites. Titanbiotite is the dominant phenocryst in ouachitite. The groundmass is
characterized by andesine in the camptonites, analcite and glassy material in monchiquites and
ouachitite. Ouachitite is an olivine-free biotite-rich monchiquite. All lamprophyres contain
abundant amygdules.
Five different peculiarities in the mode of emplacement of dikes are recognized and apparently
controlled by the inherent mechanical properties of the country rocks.
All types of Champlain Valley dikes contain abundant xenoliths. The petrography of these
xenoliths suggests that the Precambrian basement underlying the Champlain Valley is composed
predominantly of biotite and garnet schist, qu artzites, and pink and red felsite. Anorthosite and

92

University of Vermont Graduate Theses on Vermont Topics

gabbro are extremely rare and are repo rted as single xenoliths in a bostonite and camptonite dike
respectively.
On the basis of this and other studies in th e Champlain Valley and Monteregian Hills, it is
concluded that the magma sources for lamprophyres are de rived deep within the crust or mantle,
whereas the bostonites are differentiat es of syenitic intrusio ns represented in the Champlain
Valley area by the Barber Hill stock, Charlotte, Vermont, and Cannon Point laccolith, New York,
and in the Monteregian Hills by nume rous large r alkaline plutons.

CUA, ATHENE KHAW. "Geology and Geochemistry of Metabasaltic Rocks from the Roxbury Area,
Central Vermont." 1989.
The lithologic units identified in the Roxbury area are metasedim entary a nd metaigneous rock
types of the Stowe and Moretown formations. The Stowe Formatio n to the west is divided into
two units: a greenish black quartz-sericite-chlorite-albite schist with local occurrences of serici techlorite-quartz-chloritoid schist and an epidote-chlorite-actinolite schist (greenstone). The
Moretown Formation to the east contains three me tasedime nt ary rock types: a finely laminated
quartz-albite-sericite-chloriteschist, a bluish black sericite-chlorite-quartz schist, and a light green
magnetite-bearing schist that ranges in texture from a fin e-grai ned metagraywacke to a very finegrained mica-rich schist. The metaigneous rock types of the Moretown include abundant
greenstone units, serpentinites and associated ultramafic rocks. Minor amounts of metagabbro
are present as well as significant amounts of mariposite-bea ring rodingitized gabbros. At least
three lower Paleozoic dikes intrude the quartz-laminated schist, two metadiabasic and one
metabasaltic, all of which are metamorphosed and deform ed. The recognitio n of three local
greenstone domains resulted from detailed geologic mapping at 1:12,000. From west to east,
Domain I contains Stowe greenstones, Domain II contains Moretown greenstones associated with
fault slivers of mariposite-bearing rodingite and two small se rpe ntinite pods, and Domain III
contains Moretown greensto nes with large internal serpentinite bodies.
The metaigneous rocks were analyzed for major, trace, and rare earth elements (REE) to
determine their magmatic and tectonic histories. The greenstone domains defined by field criteri a
cannot be separated geochemically and therefore all the metabasalts are likely to have o rigin ated
from the same source magma. REE patterns for the metabasalts are fi at to slightly light rare
earth element-depleted, similar to tholeiitic (N-type) mid-ocean ridge basalts (MORBs) or
MORB-like ophiolitic basalts. The greenstones plot in MORB fields in various trace element
discrimination diagrams. The presence of voluminous ultramafic rocks, rodingitized gabbros, and
metagabbros strongly suggests that the metaigneous sequence belongs to a highly dismembered
ophiolite suite. The geochemistry of the greenstones is consistent with the regional geochemical
trend of metabasalts from central Vermont.
The structural elements in the metasedimentary rocks reco rd at least three episodes of
deformation. The more competent me taigneous rocks are more resistant to deformation. The
oldest fold and foliation generation, Fn-1 and Sn-1, is only found in the Stowe schist a nd is not
observed in any Moretown samples. The near vertical dominant schistosity, Sn, is pervasive and
consistent throughout the field area, strongly influencing th e map pattern . A younger foliation,
Sn + 1, is a spaced cleavage to the west and grades into a crenulation cleavage to the east. The
majority of contacts between lithologic units are pre-, syn-, and/or postmetamorphic faults.
Mineral assemblages were subsequently retrograded at chlorite-grade conditions. The peak
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metamorphic event is believed to be Thconian, and the age of retrograde metamorphism is either
late Thconian or Acadian.

DETENBECK, JEANNE CAROL. "Stress and Strain Analysis of Dolomite and Quartz Lamellae,
Colchester Pond, West-Central Vermo~t." 1977.
This paper discusses the stress states imposed on multimineralic rocks, using dynamic analysis
of dolomite and quartz as a check on each other in order to measure paleostresses in the
Hinesburg synclinorium.
Groshong's least squares fit strain gauge technique for calculating a strain tensor from twinned
calcite was successfully adapted for use with the dolomite data. The method not only provides
an independent check on the stress directions calculated from dynamic analysis of dolomite and
quartz, but it also determines the absolute values of the strain imposed on the samples during
deformation. The quartz principal stress axes agree with the dolomite in only one of the two
samples studied. Dolomite stress and strain analyses determine principal axes of the same orientation for each sample, and the directions are compatible with geologic structures in the sampled
area. Furthermore, the two types of analysis, when combined, relate a complex pattern of
deformation events. The discrepancy in the quartz data interpretations suggests that quartz
dynamic analysis has a limited usefulness in multiply deformed terranes, because it is not always
able to predict a dominating stress when several are present. Methods are not yet developed for
resolving superposed stresses from quartz fabrics. The dynamic analysis of dolomite shows the
evolution of one state of stress whose axes vary in value, and the Groshong method is able to
resolve superposed stresses which are orthogonally related, making the two methods complementary in pertofabric analysis.

DIPIETRO, JOSEPH ANTHONY, III. "Contact Relations in the Late Precambrian Pinnacle and
Underhill Formations, Starksboro, Vermont." 1983.
The Late Precambrian Pinnacle Formation forms the core of the Lincoln anticline in Starksboro,
Vermont. A stratigraphic sequence from Pinnacle to Dunham Formation is present on the west
limb of the anticline with only minor displacement along the Hinesburg thrust. The stratigraphy
on the east limb is truncated by thrust faults in the Underhill Formation.
The Pinnacle Formation consists of three members. The lower member is a quartz-senc1te
metagraywacke with brown weathered disseminated carbonate. The middle member is a
conglomeratic quartz-albite-sericite metagraywacke with biotite. The upper member consists
predominantly of chlorite-rich phyllite and metagraywacke. It contains the Forestdale Dolomite
and a major facies change. The lithic character of each member is time transgressive and cyclic.
The Fairfield Pond Phyllite overlies the Pinnacle Formation on the west limb of the Lincoln
anticline. Although previously correlated with the Underhill Form11tion on the east limb, similar
lithologies are lacking.
The Jerusalem and Underhill thrust faults separate the Pinnacle from the Underhill Formation
on the east limb of the Lincoln anticline. Fault criteria include lack of stratigraphic symmetry
across the anticline, truncated stratigraphic units, lithic slivers, mylonite foliation, and faultrelated folds. Evidence suggests the Jerusalem slice represents a zone of distributed shear
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beneath the Underhill thrust. Similar rock types across fault contacts suggest the Jerusal em slice
is a finer grained facies equivalent of th e middle Pinnacle member and the Underhill slice is a
finer grained facies equivalent of the lower Pinnacle member.
1\vo major deformational events are recognized. The first (0 1) is associated with the dominant,
regional foliation (S 1), formation of the Lincoln anticline, rare small-scale isoclinal folds (F,),
minor shear zones, biotite-grade metamorphism (M,) and late-F,, syn-M,, westward displacement
of the Underhill, Jerusalem, and Hinesburg thrusts. Published radiometric dates indicate a
Thconic age for this deformational event. The second deformational event (0 2 ) is associated with
open to overturned, upright folds (F 2), axial plane crenulation cleavage (S 2), and chlorite-grade
recrystallization (M 2 ) along S2 cleavage surfaces. Both S, and S2 trend slightly west of north and
dip generally east. Minor deformational events include poorly developed open or kink folds (F 3),
east-west fracturing, and dike intrusion .

EIBEN, DAVID BRUCE. "Stratigraphy and Structure of the Stimson Mountain Area, Camels Hump
Quadrangle, North-Central Vermont." 1976.
Detailed mapping of the early Cambrian Underhill Formation exposed along the Green
Mountain anticline in the vicinity of Bolton, Vermont, reveals five lithic members. These include
a greenstone, rusty albite schist, magnetite schist, graphite schist, and albite granulite, from oldest
to youngest. The unmetamorphosed equivalents were mainly feldspar-rich shales and graywackes
deposited in a reducing, moderately deep basin with restrict ed circulation. The lower half of the
section is correlated westward to an adjacent area (Thresher, 1971 ).
Three fold generations are preserved (F 1, F2, F3); the first two involved extensive folding and
intense schistosity development; the third is evidenced by local folding and slip cleavage development. F 1 folds are overturned to the east, but fold rotation senses relate to an anticline to the
west. The F 2 and F 3 fold rotations correlate with two distinct phases of deformation and
formation of the Green Mountain anticline to the east. The folding mechanism for F, is
hypothesized to have been slip folding, and it is shown th e F2 folds began as flexural and ended
with some slip along the S2 schistosity; F3 folds developed from flexural mechanisms. F 1 folds
are correlated to other areas only in that minor folds are present there, wh ile F2 folds can be
widely correlated, in particular to a regional F2 fold proposed by Thompson (1974) in a detailed
study to the north, the trace of which may extend south to Bolton. F3 folds can be well correlated with regional and minor folds of similar age along the Green Mountain anticline.

GALE, MARJORIE HOLLIS.
Vermont." 1980.

"Geology of the Belvidere Mountain Complex, Eden and Lowell,

The Belvidere Mountain area is located within the serpentine belt in the towns of Eden and
Lowell, Vermont. The Belvidere Mountain Complex, comprised of serpentinite, coarse-grained
amphibolite, fine-grained amphibolite, greenstone, and muscovite schist, has been previously
mapped as part of a stratigraphic sequence which youngs from west to east based on the
structural control of the Green Mountain anticlinorium. However, detailed mapping exposes a
tectonic stratigraphy characterized by fault contacts between four structural packages which do
coincide with previously mapped formations: Hazens Notch Fm.; Belvidere Mountain Complex;
Ottauquechee Fm.; Stowe Fm. Additional faults exist within these packages.
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Four fold events are recognized in the area. F2, F3, and F4 postdate the faults. F1 exhibits
variable age relationships to the faults, and thus 01 represents a history of both fault and fold
(F1) deformation associated with the emplacement of the Belvidere Mountain Complex.
Major and trace element chemistry support an ocean floor tholeiitic basalt or gabbro protolith
for the amphibolites and greenstone of the Belvidere Mountain Complex.
Based on field relationships and petrographic analyses of the Belvidere Mountain Complex and
the surrounding metasedimentary rocks, the garnet and hornblende isograds (Doll et a!., 1961;
Cady et a!., 1963) at Belvidere Mountain are not substantiated. 1Wo metamorphic events are
recognized in the metasedimentary rocks, while at least three metamorphic events are recognized
in the rocks of the Belvidere Mountain Complex. The variation in the metamorphic grade
(epidote-amphibolite facies to greenschist facies) is confined to the Belvidere Mountain Complex
and follows the fault contacts of the amphibolites and greenstone. The textural and mineralogical
gradational sequence of coarse-grained amphibolite, fine-grained amphibolite, and greenstone
documents the early deformational and metamorphic history of cataclasis and retrograde
metamorphism associated with transport onto the continental margin of mafic metaigneous rocks
incorporated at the base of the serpentinite (mantle). These early events may well have occurred
during imbrication of ocean crust and westward transport of ophiolites onto the continental
margin. Greenschist facies metamorphism is also associated with the F2 folds. No change in the
metamorphic assemblages is associated with F3 and F4.

GALE, PETER N. "Geology of the Newport Center Area, North Central Vermont." 1980.

The 25 km 2 area of Ordovician rocks west of Lake Memphremagog consists of three groups of
rocks: (1) black carbonaceous phyllite and a greenstone group (containing fine- to mediumgrained mafic rocks); (2) a phyllite-quartzite sequence (phyllite, quartzite, felsite, conglomerate,
and breccia) and a gray slate; and (3) a diorite-trondhjemite group containing diabases, diorites,
and trondhjemites. Granodiorite in the area is assigned a post-Middle Ordovician (?) age,
because it intrudes the phyllite-quartzite sequence and the diorite-trondhjemite rocks. The
diorite-trondhjemite rocks intrude and are confined to the phyllite-quartzite sequence. The rocks
of groups two and three are juxtaposed against the rocks of group one along a fault (Coburn Hill
thrust).
Rocks of the study area show two schistosities and display a mineralogy indicative of an upper
greenschist facies metamorphism.
Mafic rocks of the diorite-trondhjemite group are chemically similar to the less differentiated
stages of the calc-alkalic basalt trend. They also show some chemical similarities with tholeiitic
ocean floor basalts. The rocks of the greenstone group are chemically similar to rocks of the calcalkalic basalt trend and ocean floor basalts.
The rocks mapped in the study area appear to be a southern extension of the Quebec ophiolite
sequence. However, ultramafic fragments representing the Quebec equivalents in Vermont are
only found west of the study area, while basaltic rocks and associated metasediments in the study
area have affinities with rocks from a transitional (greenstone, black phyllite) to island arc
(phyllite-quartzite, diorite-trondhjemite) environment.
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GILLESPIE, RICHARD PIERCE. "Structure and Stratigraphy along the Hinesburg Thrust, Hinesburg,
Vermont." 1976.
Detailed investigation of the bedrock geology in th e Hinesb urg area of cen tral western Vermont
indicates evidence for two episodes of maj or Paleozoic deformation and a minor episode
occurring during the Mesozoic. First-generation isoclinal folding produced a closely spaced axial
plane cleavage during ea rly Thconic tim e co ncomitant with developme nt of the Hinesburg thrust.
The thrust in th e Hinesburg area likely developed as a nappe with a series of thrust slive rs
generated below th e main mass of Lower Cambrian rocks. Metamorphism to the biotite grade
appears to have occurred before emplacement o f th e thrust as rocks below the thrust are in the
chlorite zon e whereas those above a re in th e biotite zone.
Subsequent deform a tio n during eithe r the Acadi a n o roge ny (345 -360 million years [m.y. I) or a
late Thconic event (440-460 m.y.) refolded th e rocks abo ut north a nd north east, plunging axes
with developm e nt of a slip cleavage in some areas and a slaty cleavage in others. The thrust
surface was also fold ed at this tim e.
Tensional stresses during the Mesozoic produced a no rm al fault, the Monkton fault, extending
from Monkton to Colchester, Vermont, transecting rocks of th e synclinorium as well as the
Hinesburg thrust. Kinking in phyllites adjacent to th e fault occurred with development of this
fault. Minor igneous dikes were also intruded into th e rocks of the Hinesburg synclinorium
during the Mesozoic. Evidence for three generations of fold development is present both above
and below th e Hinesburg thrust.

GREGORY, GUY JOHN. "Paleoenvironments of the Lower Cambrian Dunham Dolomite, Northwestern
Vermont." 1982.
The Dunham Dolomite (Lower Cambria n) of northweste rn Vermont represents a transgressive
sequence on a stable carbonate platform . Three main e nvironments are represented. The
Peritidal zone is re presented by thinly interbedded dolomicrospar and silty dolomicrospar and
laterally linked hemispheroid stromatolites. Subtidal/Ope n shelf environments are represented
by bioturbated dolomicrospar units, thickly bedded and hom oge nized. Local thin wisps of shale
present within this unit support a suspension sedimentation environm ent for these beds. Shelf
edge/slope environments are represented by thick, chaotic polymictic breccia beds, interbedded
with thick, lenticular dolospar beds. This environment marks the shelf to basin break in Lower
Cambrian time and is transitional with th e Lower Cambria n Parker Slate. Terriginous sand within
the Dunham owes its origin to aeolia n processes as dete rmin ed by scanning electron microscopy.
The prese nce or absence of terriginous material, how ever, is nondiagnostic of stratigraphic
horizon as previously thought, and previous terminology to th at effect (Shaw, 1958) should be
dropped. The upper contact of the Dunha m Dolomite, previo usly termed an unconformity, is
determined to be diachronous and transitional on th e basis of fa un al control and detailed
sedimentology. Thus, the Hawke Bay event of Palmer and James (1980) did not affect
northwestern Vermont. Rodgers's (1968) proposal of an abrupt shelf margin for northwestern
Vermont is supported by this work.
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HAWORTH, LEAH ANN. "Recent Sediment Dating and Sedimentation Rates in MalleUs Bay." 1980.

Gravity and piston cores were taken of the recent sediments of Malletts Bay, Vermont, in order
to establish dated horizons and from these to ca lcul ate sedimentation rates in the bay before and
after settlement. The time of settlement was distinguished by the recognition of a horizon
containing a rise in ragweed (Ambrosia) pollen. The date of 1810 was established as the
beginning of significant land clearance in the study area and was assigned to the sediment
horizon containing the ragweed rise. The ragweed horizon and presettlement horizons established
by Carbon-14 dating were used to calculate average sedimentation rates before and after
settlement. ?resettlement sedimentation was found to have been influenced by both the Lamoille
and Winooski rivers and occurred at rates of 379 to 948 g/m 2/yr. Postsettlement sedimentation
was influenced primarily by the Lamoille River and was accumulating at rates of 360 to 1,905
g/m 2/yr, representing an average increase of 50 percent over presettlement rates.

HAYDOCK, SAMUEL ROTCH. "Tectonic Geology of the Waitsfield-Warren Area, Central Vermont."
1988.

From west to east, the Underhill Formation, the Mount Abraham Schist, the Hazens Notch,
Pinney Hollow, and Ottauquechee formations crop out in the Waitsfield-Warren area. Detailed
1:12,000 field mapping demonstrates that depositional and tectonic contacts separate these
metamorphosed pre-Silurian rocks. Depositional contacts separate the silvery-green schist and
greenstone member of the Pinney Hollow Formation, the white albitic schist and the greenstone
member of the Hazens Notch Formation, and the white albitic schist and carbonaceous albitic
schist of the Hazens Notch Formation. Tectonic contacts coincide with lithologic boundaries and
define the Underhill, Mount Abraham, Hazens Notch, Pinney Hollow, and Ottauquechee slices.
An additional slice, the Lincoln Gap slice, is composed of the carbonaceous schists of the Hazens
Notch Formation. Important fault criteria at the map scale include the truncation of stratigraphic
units from adjacent slices across the fault zone, imbrication of rocks from adjacent slices as
discontinuous slivers of varying length, complex fold structures, and the presence of exotic slivers.
Important synmetamorphic fault criteria at the outcrop-scale include a pervasive (Sn) schistosity,
sharp lithic contacts, a prominent mineral lineation drawn out down the dip of the schistosity,
isoclinally folded quartz veins, refolded and reclined folds with sheared out limbs, and microscale
shear bands. Important fault criteria recognized in thin section include rotated porphyroblasts
with helicitic inclusions and porphyroclast systems with asymmetric tails.
Fault and fold history is complex. At least three generations of each are recorded in the rocks.
Premetamorphic faults are responsible for the major displacement and the lithic distribution
across the Waitsfield-Warren area. They have been extensively folded by two generations of folds,
(Fn-1) and (Fn). Premetamorphic faults separate the Hazens Notch slice from the Mount
Abraham slice, and the Lincoln Gap slice from the Hazens Notch slice. Eighty percent of the
faults are synmetamorphic faults. Synmetamorphic faults formed during the peak metamorphism
associated with the development of the dominant schistosity (Sn). They parallel (Sn) and are axial
planar to (Fn) folds. Synmetamorphic faulting is most intense along the Mad River Valley in the
Pinney Hollow Formation. Postmetamorphic faults reactivate older faults. They are rare in the
Waitsfield-Warren area.
TWo periods of metamorphism are recorded in the rocks of the Waitsfield-Warren area. Garnetgrade conditions were reached during the development of the dominant schistosity (Sn), (Fn)
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folds, and synmetamorphic faults. Garnet-grade minerals have grown within the plane of the
dominant schistosity across the study area. Metamorphic grade increases from east to west across
the study area as a result ofpost-(Tn) retrograde metamorphism. Retrograde metamorphism has
severely altered the garnet-grade mineral assemblages to chlorite-grade east of Kew Hill. West
of Kew Hill, only minor alteration has occurred, and the higher grade mineral assemblages are
more intact.

HEINDEL, CRAIG DENNIS. "Glacial Geology, Hydrogeology, and Road Salt Effects on Groundwater
in the Williston Area, Vermont." 1980.
Within the context of a detailed understanding of the glacial and bedrock geology of two small
adjacent watersheds in northwestern Vermont, an evaluation is made of the major elements of
the hydrogeologic regime. This information then supplies a framework within which a
determination of the effects of road salt on groundwater is made.
The late-Pleistocene history of the region includes ice cover during the most recent (Woodfordian) advance of the Laurentide ice sheet, followed by glacial retreat and down-wasting, with
associated regional and local proglacial lakes and a brief marine incursion. Three predominant
types of surficial deposits are found: till, veneering the hilltops; lacustrine sediments in the lowlying areas to the west and north; and deltaic materials to the north.
Approximations using Darcy's Law and surficial deposits information indicate that recharge to
bedrock groundwater is primarily through thin, permeable soils in the uplands, occupying onethird of the total area. Groundwater flow is generally toward the lowlands to the west and north
and discharges in two ponds and along certain sections of major streams.
Bedrock well data indicate that the groundwater surface is, with several important exceptions,
a subdued replica of surface topography. Differences in water table gradients and well yields
support the hypothesis that the Cambrian schists in the eastern portion of the area are much less
permeable than the Ordovician carbonates in the west. Clear correlations between rock type, well
yield, and depth and between drilling method, well yield, and depth can be seen. A trend toward
reduced yield with increased depths beyond four hundred feet is observed. Data suggest that the
Hinesburg thrust fault, a low-angle thrust trending north through the area, does not play a
significant role in the hydrogeologic regime.
Local zones of shallow groundwater, primarily down-gradient from and within two hundred feet
of salted roads, are clearly contaminated by road salt. Levels of sodium and chloride ions in
shallow groundwater in these zones are roughly one order of magnitude higher than background
levels of five to ten ppm. Bedrock groundwater appears to be unaffected by road salt, perhaps
due to soil adsorption of salt ions, dilution in the large bedrock groundwater body, and the
location of salted roads away from sensitive recharge areas.
Recommendations are made to owners of new shallow wells to avoid the contaminated zone
downslope from salted roads, to bedrock well owners to insure a tight seal at the well casing
against contaminated surface waters, and to communities to institute groundwater monitoring
programs in potentially sensitive areas.
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HOAR, ROBERT S. "The Bedrock Geology of the Coventry Area, Vermont." 1981.

Bedrock mapping on a scale of 1:20,000 and 1:6,000 in the northeastern part of the Irasburg
Quadrangle, Vermont, has delineated a complex stratigraphy within the Missisquoi Formation
of Doll (1961 ). The formation is a heterogeneous mixture of pelites, breccias, volcanics, and
volcanogenic rocks. Small pods as well as large bodies of mafic to felsic intrusives are locally
abundant. The younger intrusives, termed Group 3 and Group 4 in this report, have normal
intrusive contacts. However, Group 1 and 2 intrusives display intrusive relations with only the
rusty green phyllite member of the Cram Hill Formation. Group 1 and 2 intrusives lack contact
metamorphic aureoles or chill margins, are often small in size, are associated with blocks of
metasedimentary rocks, and are chemically (Gale, 1980) and descriptively distinct from the New
Hampshire Magma Series with which they have formerly been related.
The above observations do not support an in situ origin for the igneous rocks and further suggest
that they were emplaced as erosional blocks in a sedimentary matrix and/or imbricated and
transported by hard-rock thrusting. The Group 1 and 2 intrusives within this formation appear
to correlate more with Ordovician intrusives (e.g., Bolton Group or Highlandcroft) than with the
New Hampshire Magma Series rocks of Devonian age.
Correlation of the metasedimentary units of the Cram Hill Formation with those of the St.
Daniel Formation in southern Quebec on the basis of lithic similarity and on-strike proximity
suggests that at least part of the Cram Hill Formation is pre-Middle Ordovician in age. No fossil
evidence is found in the study area, however.
The Umbrella Hill Formation and Coburn Hill volcanics lie in sharp contact with the Stowe
Formation to the west. The Cram Hill Formation conformably overlies (east) the Umbrella Hill
and Coburn Hill volcanics and is unconformably overlain by the Silurian Shaw Mountain and
Northfield formations to the east.
Four foliations are separated in the study area. All are seen in Northfield Formation rocks and,
therefore, must be younger than Silurian in age.

KOLAR, BRIAN WILLIAM. "Physical and Chemical Characteristics of Selected Metabasites in WestCentral Vermont." 1975.

The Lincoln Mountain and Camels Hump quadrangles in west-central Vermont contain several
small metabasite units of Cambrian(?) to Early Cambrian age, which represent the westernmost
extent of eugeosynclinal volcanism in this part of the northern Appalachians.
Structural data collected from the Cambrian-age metabasites support two distinct major
deformational episodes in west-central Vermont. Small- and large-scale drag folds (F 1) and an
associated axial plane cleavage (S 1) are probably products of a "Thconic" phase of deformation,
while the dominant regional schistosity (S 2) appears to be a product of the Middle Devonian
Acadian orogeny.
Seven whole-rock chemical analyses of the metabasites suggest that the volcanics most closely
resemble "oceantholeiite" and "alkali" basalts. The data suggest that at least a few rock samples
have been postmagmatically altered.
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Electron probe analyses of subcalcic hornblendes, epidotes, chlorites, and biotites are presented
and discussed in terms of mutual cationic substitutions with ascending metamorphic grade.
Recalculations of the hornblende analyses assuming "minimum" and "maximum" values or Fe20 3
show that the A-site is typically one-third or one-half full, and they deviate from the ideal twocomponent composition tremolite-ferroactinolite, primarily utilizing the tschermakite Alv1AliV
(Mg, Fe+ 2 )VJSiiY, glaucophane NaM 4 Alv 1 CaM\Mg, Fe+ 2 t\ and edenite NaAAIIV ASiiV
substitutions.
Petrographic observations and variations in phase compatibilities with ascending metamorphic
grade form the basis for the definition of three mineralogical subzones within the basic schists.

KRAUS, JEROME FRANCIS. "Geology of the Northfield Mountains, Central Vermont." 1989.

Detailed mapping of the Ottauquechee and Stowe formations at a scale of 1:12,000 has revealed
complex structural and lithotectonic relationships in the ultramafic belt of the central Vermont
eastern cover sequence in the Northfield Mountains near Warren, Vermont. The Ottauquechee
Formation is composed of three members: (1) black phyllite, (2) black quartzite, and
(3) quartzose schist. The well-foliated black phyllite is composed of quartz, sericite, carbonaceous
material, and pyrite and is the most widespread member. The dominantly massive black quartzite
contains minor amounts of carbonaceous material and pyrite. The granular to well-foliated
quartz-sericite-carbonate quartzose schist member contains minor amounts of tinted blue quartz.
The black quartzite and quartzose schist members crop out in discontinuous bodies throughout
the Ottauquechee Formation. The Stowe Formation is divided into two members, which are the
silvery-green schist and the metavolcanic greenstones. The silvery-green schist member is well
foliated and composed of sericite-quartz-albite-chlorite ± magnetite ± pyrite ± calcite ± garnet
± zircon ± tourmaline. The massive epidote-chlorite-quartz-albite ± muscovite ± calcite ±
magnetite ± biotite ± amphibole greenstone bodies can be traced for distances up to two
kilometers. The Stowe Formation is very similar to the Pinney Hollow Formation on the west
side of the Ottauquechee Formation. The Ottauquechee Formation is correlated with the Hatch
Hill Formation in the Thconic allochthon and the Sweetsburg Formation in northern Vermont
and southern Quebec. The Ottauquechee and Stowe formations contain discontinuous bodies of
talc schist and serpentinite, localized along fault zones, that are thought to be metamorphosed
fragments of oceanic crust. The environment of deposition for the Ottauquechee Formation is
distal to the continental slope-fan system represented by the Hatch Hill and Sweetsburg
formations, and the Ottauquechee Formation was deposited during the drift stage of passive
margin development. The rift-stage Stowe Formation was deposited over thinned continental to
transitional crust distal to and continuous with the Pinney Hollow Formation. The present
distribution of the Ottauquechee and Stowe formations is a result of multiple stages of deformation. The earliest stage (D1) is characterized by a folded schistosity (Sn-1) seen in thin section
and pre-peak metamorphic thrust faults (Tn-1) inferred from lithologic truncations in outcrop
and map pattern. The next stage (D2) occurred during the peak of regional metamorphism and
is divided into early and late phases. The early phase is characterized by the dominant regional
penetrative schistosity (Sn), ductile faults and shear zones (Tn), tight isoclinal folds of Sn-1 (Fn),
and a strong down dip mineral lineation. Late D1 is characterized by a foliation (Sn + 1) that
varies from crenulation cleavage to a schistosity (Sn + 1), ductile faults and shear zones (Tn + 1),
crenulate-to-isoclinal folds ( (Fn + 1) of the dominant penetrative schistosity, and rotated fold
hinges. The latest stage of deformation (03) is characterized by spaced pressure solution and
crenulation cleavage (Sn + 2), broad open folds (Fn + 2) of the dominant penetrative schistosity
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including the layering of black quartzites and greenstones, and brittle faults. The deformation
mechanisms during D2 were operative in the dislocation creep regime, whereas the later D3 stage
mechanisms were operative in the diffusional flow regime. The present metamorphic mineral
assemblages indicate chlorite-to-biotite-grade greenschist facies metamorphism. This is thought
to be a retrograde event (M2) overprinting an earlier higher grade (garnet) and facies series
metamorphism (M1) associated with D2. Available K/Ar and 4DArf9 Ar radiometric mineral age
dates indicate that M1 may have occurred at around 465 Ma (Late Ordovician) and M2 may have
occurred at around 376 Ma (Devonian). The deformational and metamorphic style of the rocks
of the central Vermont Northfield Mountains is similar to that documented in ancient and
modern accretionary complexes. The following tectonic history is proposed: (1) initial
deformation associated with incorporation of distal passive margin rocks into a growing
accretionary wedge above an east-dipping subduction zone oblique to the continental margin
during Ordovician Thconic orogeny, (2) imbricate thrust stacking and subduction of rocks
resulting in M1 metamorphism, and (3) thrusting of basement and deeper rocks to higher levels.

LADUE, WINSLOW HAGAR. "The Glacial History and Environmental Geology of Jericho, Vermont."
1982.

The environmental geology of Jericho, Vermont, is discussed in terms of the glacial geology,
groundwater resources, sand and gravel resources, and erosion problems. Results of glacial
mapping and well log interpretations are used to determine deglaciation history. Environmental
geology topics are described in terms of the surficial deposits.
Preglacial or interglacial buried valley orientations suggest a southerly drainage pattern predates
the present westerly drainage. Striation orientations and the distribution of till deposits indicate
a southeast direction of the last ice advance. Deglaciation events are marked by ice contact and
lacustrine deposits. Eight stages of deglaciation are identified and include five ice contact local
lakes and three previously described regional lakes.
The quality and quantity of aquifers are studied in detail, including the bedrock aquifer, the deep
sand and gravel aquifer, and the shallow aquifer. Deep sand and gravel aquifers have the highest
median well yields (8 gpm) and are confined in the buried valleys underlying the Lee, Browns,
and Mill Brook river valleys. Areas of high-yielding bedrock wells are identified. High-yielding
bedrock wells are associated with north-south linear valleys and areas oflarge topographic relief
in Jericho. A map of good, fair, and poor potential for domestic shallow well development is
presented.
Natural variations in groundwater quality, which create water quality problems, exist in about
one-third of wells in all three types of aquifers. Red, black, and white staining waters are noted
in both shallow and bedrock aquifers. Relationships between surficial materials and natural
water quality is proposed. Contaminated groundwaters are noted in shallow aquifers with
suspected sources of contamination including landfills, road salts, leach fields, and farm animal
wastes.
Sites of sand and gravel resources and liquid waste disposal sites are identified. Preliminary
calculations indicate as much as 107 cubic yards of sand and gravel may exist in Jericho.
Preliminary calculations identify five liquid waste disposal sites having a combined capacity of
about 60,000 gpd. Other sites are identified but not quantified.
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Landslides and slumps are associated with oversteepened sand and gravel deposits and silt and
clay deposits, respectively. River erosion problems are associated with human-related activities.

LAPP, ERIC TOD. "Detailed Bedrock Geology of the Mt. Grant-South Lincoln Area, Central Vermont."
1986.

Detailed (1 :12,000) mapping and petrography of the 25 km 2 Mt. Grant-South Lincoln area in
central Vermont have shown that the Late Proterozoic Hoosac, Underhill, Mt. Abraham, and
Hazens Notch formations are a highly deformed and metamorphosed group of rocks, consisting
of eleven mappable units. Rock types include metamorphosed rift volcanic and clastic rocks,
albitic, carbonaceous and aluminous schists, and minor quartzite. Significantly, the complex
mapped distribution of units and their structures suggest that original stratigraphic complexity
is subordinate to later folding and faulting.
Of critical importance, the black carbonaceous schist (BSC) at Lincoln Gap is found to the south
as discontinuous bodies (with sharp, commonly sheared contacts) in both the Hazens Notch
Formation (HNF) and the Mt. Abraham Schist (MAS). These bodies of BSC are interpreted as
the remnants of a thrust slice (now folded) that structurally overlies the HNF, MAS, and the
Underhill Formation (UF). Contacts between the Hoosac Formation (HF) and UF, UF and
MAS, and MAS and HNF commonly involve gradational rock types and may represent relict
depositional sequences. Isolated bodies of UF in the MAS, HNF in the UF, and MAS in the UF
are interpreted as folded fault slivers. Several previously unmapped bodies of mafic schist in the
HF and UF only, and BCS in MAS, are described for the first time. Based on outcrop evidence
and preliminary major and trace element geochemistry, the mafic schists are interpreted to be
Late Proterozoic rift volcanics associated with the early development of the proto-Atlantic ocean.
Development of the dominant (Sn) schistosity overlapped garnet- to kyanite-grade (medium to
med-hi-P)metamorphism (Mp). Pervasive minor folds which fold Snare coaxially refolded (eastover-west) only in the UF and HF. Post-Mp deformation locally sheared-out and lineated Sn and
retrograded Mp in all units. Late cross-biotite and muscovite only in the UF and HF may have
grown below higher, hotter thrust slices (MAS + HNF + CS) . Based on published information,
the age of Sn and Mp are believed to be Thconian, but more conclusive data on all events will,
it is hoped, result from detailed geochronological analyses of samples from mafic and pelitic
schist of the Mt. Grant-South Lincoln area, which are in progress.

LECLAIR, LISA DOANE.
Champlain." 1980.

"Seismic Reflection Investigation of Bedrock Faults in Central Lake

A 3.5 kilohertz pinger seismic reflection profiler was used to investigate several bedrock offsets
and the nature of the overlying unconsolidated postglacial sediments in Lake Champlain. The
bedrock offsets are down-to-west, steplike features striking roughly north-south. The similarity
in structural styles between the features in the lake and several horst and graben structures
recently mapped in the Champlain Valley suggests a common origin. The lake structures are
therefore considered to be normal faults formed as a result of tensional stresses in the Mesozoic.
Glacial activity during the Pleistocene caused extensive erosion along the fault planes, leavi ng
only a weathered fault zone. The Champlain basin then underwent a series of three major
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{X)Stglaciallake stages which produced the Lake Vermont, Champlain Sea, and Lake Cha~plain
stratigraphic units. Seismic profiles of the sediments overlying the fault zones revealed evidence
of disturbances within the lower two layers.
The Lake Vermont-Champlain Sea interface is tilted toward the fault plane to a greater degree
than can be accounted for through differential compaction of the sediments. This indicates that
the bedrock block has been rotated in {X)Stglacial time. The internal character of both the Lake
Vermont and Champlain Sea units reveals an irregular, disrupted horizon. In contrast, the Lake
Champlain sediments consistently appear flat lying and undisturbed. This suggests that the
northerly trending faults are zones of weakness along which isostatic rebound stresses were
released.

LEONARD, KATHERINE ESTHER. "Foreland Fold and Thrust Belt Deformation Chronology,
Ordovician Limestone and Shale, Northwestern Vermont." 1985.

Outcrops of Lower Ordovician age and younger limestones and shales between Plattsburgh, New
York, and Malletts Bay, Vermont, show eastwardly increasing progressive deformation. These
exposures are used to develop the chronology of deformation fabric in the foreland fold and
thrust belt, northwestern Vermont. The study area was selected, because it consists of a nearly
continuous sequence of Ordovician rocks along a northwesterly transect, parallel to mean
transiXJrt direction of upper and lower plate rocks of the Champlain thrust. It is IXJSsible to
document a systematic development of deformation in rocks of similar lithology. Strain features
such as faults, folds, cleavage, and fault-related fractures increase in intensity and complexity
from the western shore of South Hero Island in a relatively low structural IXJSition below the
Champlain thrust, toward highly sheared strata directly underlying the thrust at the eastern
boundary of the study area.
This study establishes that deformation intensity, frequency of faults, form of folds, and lateral
continuity of thrusts depend predominantly on lithology. Differential stress, i.e., structural
IXJSition below the Champlain thrust, is an im{X)rtant secondary influence on strain features.
The chronology of deformation can be established for all lithologies although deformation
intensity does not exhibit a simple easterly increase. For all lithologies, bedding plane slip is the
first feature developed. Bed parallel faults in units with a high proiXJrtion of competent beds step
upsection along ramps formed by brittle failure of the competent members. Folds in these units
are located over ramps.
Higher proiXJrtions of incompetent material in units enable extensive development of pressure
solution cleavage and warping of beds. Fauits cut upsection along cleavage and may propagate
at several levels simultaneously. In areas of high differential stress, development of pressure
solution cleavage occurs contemporaneously with tight folds. Faults nucleate on overturned limbs
of folds and propagate along favorably oriented planes of weakness such as bedding and cleavage.
Zones of intense strain occur in association (i.e., directly over or under) major thrust faults.
Bedding is essentially unrecognizable. S1 cleavage is parallel to the fault and commonly folded.
An oriented shear fabric is superimiXJsed on the fault material.
Microscopic examination of layered fault zone slip surfaces is not able to determine relative ages
of faulting for a series of imbricated micrite segments at the beam. Microscopic examination of
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this wne does provide evidence for: (1) stick-slip mo tio n along faults, (2) a general younging of
the layers toward the detachment surface, (3) continu ed deformation of fault wne fabric after
deposition by twinning and pressure solution in calcite and fracture in quartz grains, (4) slickensides formed from pressure solution along selvage-calcite interfaces rather than fibrous growth
or gouge along surfaces, and (5) rapid vein opening parallel and perpendicular to the fault nea r
the fault wne and slow opening in veins in shale at a distance from the fault zone.
Previous cross sections drawn through the South Hero Island to Malletts Bay area by Hawley
(1957), Erwin (1957), and Fisher (1968) show highly simplified structural interpretations which
are inconsistent with contemporary models of fault and fold geometry in foreland thrust belts.
This study resulted in the construction of a new structural interpretation for outcrops in the field
area and a cross section consistent with known geo metry of thrust faulted terranes.

MCHONE, JAMES GREGORY. "Petrochemistry and Genesis of Champlain Valley Dike Rocks." 1975.

Samples from twenty-six lamprophyre and trachyte dikes of the Lake Champlain Valley and
adjacent areas of New York and Vermont were collected for petrographic study and chemical
analysis. The dikes are most abundant as swarms in th e central and north-central areas of the
Champlain Valley although similar lamprophyres are found throughout Vermont and the eastern
Adirondacks. Diabase dikes are numerous in th e Adirondacks and fairly rare in Vermont but
in both cases appear to be unrelated to the lamprophyres. A new K-Ar date of 130 ± 6 million
years was obtained for a central Vermont lamprophyre dike which agrees with the accepted Early
Cretaceous age of the Champlain swarms. The dikes predomin ately fill an east-west fracture set,
indicating a north-south horiwntal tension at th e time.
The rock types range from ultramafic monchiquites through camptonites to silicic trachytes. The
major lamprophyre minerals are zoned salite and kaersutite phenocrysts in a panidiomorphic
porphyritic texture where either analcime (in the monchiquites) or plagioclase (in the
camptonites) predominate in the groundmass alo ng with second-generation mafics and opaques.
The trachytes consist almost solely of sodic feldspars with only minor biotite or amphibole in a
trachytic or bostonitic texture. Many lamprophyres contain amygdules filled with carbonates and
zeolites, and ocelli which are blebs or wnes of felsic minerals. New and published chemical data
are combined and show typically lamprophyric compositions rich in alkalies, volatiles, and mafic
elements in a continuous undersaturated to saturated differentiation trend. A large compositional gap between the lamprophyres and trachytes complicates theories of a common origin, but
it is postulated that the dikes are crystal-liquid fractionations of a parent alkali olivine basalt
magma which may be represented by the rare di abasic dikes of the swarm. Immiscible liquid
separations are evident as the ocelli but were not a major differentiation mechanism.
The close similarities with dikes of the Monteregian petrographic province of Quebec are pointed
out, and it is suggested that all these rocks are part of a larger alkalic intrusive province wh ich
includes many plutons and hypabyssal rocks in the Adirondacks, Vermont, and New Hampshire,
as well as Quebec. It is also suggested that at least some of the diabase dikes of the Adirondacks
and central Vermont are of Precambrian and Triassic ages respectively. Future studies of
Mesowic igneous events in northeastern North America may better reveal the role of Vermont
intrusives in a time-space transgression of magmatism.
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MCINTOSH, MARY ELIZABETH. "Impervious Surfaces and Their Effects on Runoff." 1978.

The purposes of this study were to determine the effects of changes in the percentage and
location of impervious surface on surface runoff and to compare methods of synthesizing the
runoff hydrographs obtained in the study so that the data can be extended to analyses of urban
development on similar Vermont soils. "Urbanization" was modeled by placing impervious plastic
sheeting on three selected runoff plots located in the University of Vermont Research Forest in
Jericho, Vermont, and in Colchester, Vermont. The Jericho sites were underlain by the Jericho
sand and Limerick silt loam, and the Colchester site was on the Adams loamy sand. Plot slopes
were approximately 5°. A rainfall simulator was constructed and calibrated to give intensities of
.81 in/hr and 1.72 in/hr. Antecedent soil moisture was measured at depths of two inches, four
inches, and six inches by plaster of Paris blocks embedded in the soil. Runoff was collected at
one-minute intervals from a system of collector trenches and was volumetrically measured. Series
of runs were performed at "dry" and wet antecedent soil moisture and under two rainfall
intensities. Plastic sheeting composing 10, 25, 50, 75, 90, and 100 percent of the plot area was
used in the runs, and location was varied among the tops, centers, bottoms, and sides of the plots.
Results indicated that there are no significant differences in response between the Adams loamy
sand and the Jericho sand, and these soils can be treated as hydrologically similar. Peak rates
and percentages of runoff increased as increasing amounts of impervious surface were placed on
the plots. However, on the Limerick silt loam little alteration of runoff relationships occurred
with increase in impervious cover. Little correlation between impervious cover and time to
equilibrium was observed. The percentage hydrologically significant impervious area as defined
by Brater was found to be approximately equal in value to the percentage of impervious area on
the runoff plot. In calculations of runoff from highly permeable soils under low intensity rainfall,
only the runoff from impervious areas placed on these soils must be considered. Location of the
impervious cover is significant only when directly connected impervious areas are created.
Infiltration curves, values of retention and depression storage, volume of residual runoff vs. rate
of runoff curves, detention vs. rate of runoff curves, and representative values of hydrograph lag
times were calculated from the 150 field hydrographs. All of this information was used to test
two methods of hydrograph synthesis. Both methods resulted in hydrographs similar to those
obtained in the field.

MACLEAN, DAVID ALEXANDER. "Depositional Environments and Stratigraphic Relationships of the
Glens Falls Limestone, Champlain Valley, Vermont and New York." 1986.

In the Champlain Valley of Vermont and New York, the Glens Falls Formation (Middle
Ordovician; Caradocian; Trenton Group) consists of interbedded limestones and shale which
record a marine transgression from shelf sedimentation on a passive margin to flysch
sedimentation in a foreland basin. Unlike the Trenton Group sections of the continental interior,
the Glens Falls Formation contains laterally confined facies of variable thickness with the entire
formation thinning from ninety meters in the north to less than fifty meters to the south. Correlated sections of the Glens Falls Formation indicate that the southern sequence experienced
rapid subsidence which abbreviated facies development.
Seven facies can be differentiated on the basis of dominant lithology, bedding style, sedimentary
structures, and biota. These include fine-grained grainstone facies A, B, and C, wackestone/mud-
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stone facies D and E, bryozoan facies F, and argillaceous facies G. Facies A through C contain
skeletal grainstone, finely ground grainstone, and wackestone deposited in a shallow, stormscoured, shelf setting, while the wackestones and mudstones of facies D and E were deposited
in deeper water by density currents. Facies F contains in place and transported bryozoan
concentrations that were localized on the fringes of a large bryozoan biostrome. Facies G
contains argillaceous wackestones and mudstones which record periodic terrigenous influx into
the foreland basin.
Successions of storm deposit types and trace fossils provide a means to place these facies in a
bathymetric framework. Proximal storm beds contain abundant evidence of wave scouring and
reworking, while distal storm beds show evidence of current transport. Proximal trace fossil
assemblages contain dominantly locomotion and domicile burrows, while distal assemblages
contain deposit feeding traces.
Bathymetric analysis of the Glens Falls facies suggests that areas to the south experienced rapid
deepening which truncated the transgressive sequence and prevented the development of facies
D and E. This truncation was caused by syndepositional fault motion along N-NE trending faults
in the Vergennes, Vermont-Essex, New York, area. These faults can be traced to similar
abbreviated 'frenton sections in the Mohawk Valley, New York, area and in the Quebec City
region of Quebec.

MARCOITE, RONALD ALVERY. "A Paleostress Analysis of a Major Fold in the Southern Part of the
Hinesburg Synclinorium." 1975.

In the southern part of the Hinesburg synclinorium, the Monkton Quartzite has been deformed
into north-trending folds. Based on an analysis of cleavage, fractures, and quartz deformation
lamellae from twelve study locations, it is possible to determine a structural and stress history of
the Hinesburg-Monkton area.
The folds cover an area of approximately sixteen square miles. The maximum width of the folds
is about 12,000 feet. The anticlinal ridges once reached a height of about 2,300 feet above the
present ground surface, and the tops of the synclinal troughs are no more than 300 feet below
the surface. The average thickness of the Monkton Quartzite beds is probably less than 350 feet.
The folds and an associated cleavage were probably formed during the Thconic orogeny of
Middle Ordovician age.
The fractures that cut the Monkton Quartzite define a very persistent pattern throughout the
Hinesburg-Monkton area. The undisturbed geometry of the fracture fabric suggests that the
fractures represent a postfold event coeval perhaps with the first generation fractures and wrench
faults that deformed the Champlain thrust during the Acadian orogeny of Middle to Late
Devonian age.
At least three types of quartz deformation lamellae fabrics are recognized, based on the
orientation of the quartz micro fabric axes: (1) east-west quartz fabrics, (2) northeast-southwest
quartz fabrics, and (3) vertical quartz fabrics.
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The quartz deformation lamellae are most likely all postfold features and represent two or
possibly three generations of deformation of an Acadian and/or later orogeny. The q~artz
deformation lamellae cannot all be correlated with a single event, but they can all be associated
with local structural features. The east-west quartz micro fabric most likely developed with, if not
slightly before, the first generation fractures and wrench faults. The northeast-southwest and
vertical quartz microfabrics probably developed with the strikeslip and vertical movements on the
Monkton fault, which may be coeval with the second generation fractures and wrench faults, and
are recognized as some of the latest structural events that disturbed the Hinesburg synclinorium.

MYROW, PAUL MICHAEL. "A Paleoenvironmental Analysis of the Cheshire Formation, West Central
Vermont." 1983.

A detailed field and petrogenetic study of the lithofacies assemblages of the Cheshire Formation
in west-central Vermont provides the basis for a paleoenvironmental analysis of this Lower
Cambrian unit. The Cheshire Formation is in a strategic position, because it represents a
transition from rift valley basin sedimentation (Pinnacle Formation) to sedimentation on a fully
developed carbonate platform (Dunham Formation).
The Cheshire Formation has been divided into lithofacies, according to assemblages of physical
and biogenic structures. Five distinct lithofacies have been recognized in the lower Cheshire.
These include: (1) semi-restricted basin, (2) middle to low flat, (3) low flat to shallow subtidal,
( 4) channel, and (5) storm. Three distinct lithofacies have been recognized in the upper Cheshire.
These include: (1) subtidal sands, (2) shale clast conglomerate, and (3) channel.
The superposition of subtidal deposits of the upper Cheshire on top of the shallow water deposits
of the lower Cheshire defines this as a transgressive sequence. Within this sequence numerous
and complex cyclical repetitions of facies are present.
The application of bivariate and multivariate statistical techniques to detailed petrologic data has
enabled the delineation and quantification of significant compositional and textural trends within
the Cheshire Formation. These petrologic characteristics can in turn be used to segregate
between environments of deposition where significant differences in depositional processes exist.
Petrologic analysis reveals a consistent relationship between grain size and feldspar content.
Feldspar appears to be concentrated in the finer grained sediment and, in particular, the very
fine-grained sand fraction ( <0.125 mm). The relative compositional maturity of the coarser upper
Cheshire results from selective size sorting of feldspar grains and is not indicative of a change
in source from lower to upper Cheshire time.

PIERATTI, DENISE DORIS. "The Origin and Tectonic Significance of the Tibbet Hill Metavolcanics,
Northwestern Vermont." 1976.

Recent work on compositional variations of basic rocks from different tectonic settings (ocean
ridge, ocean island, island arc, continental) suggests that chemical differences exist between
compressional and extensional volcanics. Various petrologic models for basaltic rocks are applied
in an evaluation of the tectonic setting and origin of the Tibbet Hill volcanic member of the
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Pinnacle Formation and compared with recent plate tectonic models of Bird and Dewey (1970),
Cady (1969), and Rodgers (1972) proposed for New England.
The Tibbet Hill volcanics are composed of calcareous, feldspathic, and amphibolitic greenstones,
schists, and phyllites. The amphibolitic and feldspathic greenstones are recrystallized lava flows.
The schists and phyllites are volcanics intermixed with detrital sediments. The calcareous
greenstones may be tuffaceous deposits. The unit has been metamorphosed to the biotite zone
of the greenschist facies.
Major element variation of thirty-seven samples of greenstones and associated rock types suggests
protoliths ranging in composition from basaltic to andesitic. The volcanics plot as oceanic
tholeiites on FMA and iron-magnesium diagrams. The metabasalts correspond in composition
to typical midocean ridge basalts. Discrimination on a Ti0 2-KP-PP 5 diagram supports an
oceanic affinity.
Selected trace elements (niobium [Nb], titanium [Ti], yttrium [Y] , zirconium [Zr]) are also used
to distinguish between magma types. Calculated Y/Nb ratios suggest the petrologic character of
the Tibbet Hill ranges from tholeiite to slightly alkalic. Plots of Ti-Zr- Y and Ti-Zr indicated an
ocean floor affinity.
On the basis of chemical data, it is concluded the Tibbet Hill metavolcanics were erupted in a
tensional zone, perhaps best correlated with the initial rifting of the proto-Atlantic during the
Eocambrian. This origin is consistent with the interpretation of the surrounding rocks (Pinnacle
Formation) as originating in a graben formed during the initial stage of rupture of the North
American/African continent.

PINGREE, RODNEY I. "Paleoenvironment of the Hungerford Slate and Gorge Formation in
Northwestern Vermont." 1982.

The formation boundaries between the Hungerford Slate, Gorge Formation, and Highgate
Formation are redefined. Limestone outcrops within the Hungerford Slate, previously interpreted
to have formed in situ, are here interpreted as shallow water blocks transported from th e
continental shelf edge and deposited as algal reef clastic debris in a deep water basin. What was
previously termed the lower dolomite of the Gorge Formation is redefined and divided into three
members, the lower two members being undefined before now. These are the Gorge Lower
Dolomite Member, the Gorge Lower Shale Member, and the Gorge Upper Dolomite Member.
The previous upper slate of the Gorge is partially assigned to the lower Highgate Formation. The
disappearance of the Saxe Brook Dolomite, Hungerford Slate, and Gorge members northward
is both stratigraphically and structurally controlled, primarily by erosional unco nformities and
secondarily by thrust faulting. A thrust fault lying west of the Highgate Falls thrust is recognized
for the first time and named the Fortin thrust. The stratigraphy, paleontology, and petrography
indicate that the paleoenvironment of this area was one of an abrupt change from a continental
shelf environment to a deep water basin environment. The basin environment underwent a period
of tectonic or environmental activity which resulted in a repetitious shale-dolomite/limestone
clastic debris flow sequence. This geologic activity in and around the depositional basin is
believed to have been primarily active normal faulting which occurred at the continental edge
throughout the Lower Paleozoic.
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PREWITT, JEFFREY M.
1989.

"Bedrock Geology of the Warren-Granville Gulf Area, Central Vermont."

Detailed 1:12,000 mapping and petrographic analysis were done in the Warren-Granville Gulf
area of central Vermont. The study area lies east of the Lincoln massif in the pre-Silurian
metasedimentary rocks and metavolcanic rocks of the pre-Thconian slope-rise of eastern North
America. The area is characterized by a complexly faulted and folded stratigraphy which has
undergone deformation during multiple metamorphic events. Thirteen units were delineated, and
their major boundaries roughly correspond to the units previously mapped as a metamorphosed
depositional sequence with complex facies changes. The white albitic schist of the Hazens Notch,
the Pinney Hollow Schist, and the Mt. Abraham Schist stratigraphically grade into one another
with the Mt. Abraham Schist occurring at the top of the Pinney Hollow. The carbonaceous and
carbonaceous albitic Hazens Notch are facies of one another and are believed to be related to
the Ottauquechee Formation.
Thrust faults root in a progressively eastward direction with the highest thrust faults rooting
farthest east. Peak metamorphism is associated with formation of the dominant schistosity (Sn)
and occurred in pulses that resulted in amphibole and albite with zoned and included textures
that record an early prograde metamorphism followed by retrograde metamorphism during Sn
formation. Metamorphism occurred at medium-high pressures at approximately 550o Cat upper
greenschist to epidote-amphibolite-grade. Barroisitic amphiboles occur pre- to syn-Sn and record
an early prograde metamorphic event.
Thrust fault emplacement occurred prior to peak metamorphism and formation of the dominant
schistosity. Although earlier fabric has been obliterated by peak metamorphism and Sn formation,
evidence for up to four large-scale premetamorphic faults can be demonstrated at the map scale.
Tn age faults are synchronous with and parallel to the dominant schistosity. 'JYpically Tn faults
bring up "exotic" slivers and commonly truncate earlier folds and schistosities (Fn-1 and Sn-1).
Map scale relations indicate a minimum of two fold events prior to formation of Sn and prior
to premetamorphic thrust slice emplacement. Fn folding occurred during peak metamorphism
and a high degree of ductile shear is indicated by near parallelism of Fn fold hinges with linear
fabrics (mineral lineations, rods, and intersection lineations) and sheath fold structures at the
map scale. Late folds (Fn + 1) deform the dominant schistosity in broad, open, and in places
chevron folds and are most prevalent in the western part of the field area along the axis of the
Green Mountains.

RATHBURN, ANTHONY EARL. "A Paleoecological Study of Late Pleistocene Ostracodes from the
Southern Champlain Sea." 1984.

Examination of the ostracodes taken from twenty-seven sediment piston cores of the bottom
sediments of Lake Champlain has provided a more complete picture of the temporal changes and
paleogeographic trends in the paleoecological environments which existed in the Southern
Champlain Sea. In addition to the ecological zones and subwnes A, B1, and B2 recognized by
Gunther and Hunt (1976, 1977), the results of this study make it possible to recognize the
presence of subwne C 2 as well as subwne C 1 ( = zone C of Gunther and Hunt [1976, 1977]). Thgether, subzones C 1 and C2 indicate that fresh to oligohaline salinity environments were reestablished after the initial influx of brackish waters into the Champlain Valley.
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The environmental conditions indicated by th e sequence of ecologica l assemblage zones observed
in the core samples are quite similar to those suggested by Cronin for shallower water deposits.
Subzones C 1 and C 2 are suggestive of conditions which correspond to those proposed for the
Transitional Phase. Conditions suggested by Hiatella arctica Phase assemblages agree well with
the environmental conditions indicated by B2 fauna. Both the Mya arenaria Phase ostracodes and
the fauna of subzone B 1 implicate reduced salinity environments. The ecological characteristics
of zone A also agree well with those of the Mya arenaria Phase.
The results of this investigation suggest that the southernmost portions of the study area
generally had lower salinities which were quite variable as compared to more northern localities.
In addition, the Mya arenaria Phase ostracode assemblages were found to be limited geographically to shallow water deposits.
This study also notes the presence of Cytheropteron biconvexa which has not been previously
reported in Champlain Sea sediments.

ROY, DANA L. "Structure and Stratigraphy of the Cambrian-Ordovician Sequence in the Ultramafic
Belt near Troy, Vermont." 1982.

The study area is located in the serpentine belt in north-central Vermont near the town of Troy.
From west to east, contacts between th e Hazens Notch, Ottauq uechee, Stowe, and Moretown
Member of the Missisquoi Formation were shown as parallel and conformable by Cady, et al.
(1963).
Detailed field mapping within this area at a scale of 1:10,000, however, has shown the previously
interpreted west-to-east younging stratigraphy to be largely fault controlled. Four major slices
consisting of metasedimentary and metavolcanic lithotectonic units have been identified and are
separated by three major fault zones here designated: (west to east) the Belvidere Mountain
thrust zone, the Missisquoi River thrust zone, and the East Hill thrust zone. Because these fa ult
zones are nearly coincident with previously mapped formation al contacts, stratigraphic relations
are questioned and require redefinition in this part of Vermont.
Five fold generations have been defined. Fn-1 , Fn, and Fn + 1 comprise the pervasive structural
fabric, whereas Fn + 2 and Fn + 3 data are sparse. Three major episodes of faulting have also been
identified. T1 faults are thought to have produced Fn-1 folds and Sn-1 cleavage, whereas Fn and
Sn accompanied T2-T3 faults. T3 faults were also active during early Fn + 1. It is believed that
the faults originally dipped to the east at low to moderate angles with east-over-west
displacement sense and have been rotated to steep eastward dips and possibly reactivated by
subsequent deformation.
Greenschist facies metamorphism, synchronous with Fn, represents the dominant metamorphic
fabric. Relic pre-Sn hornblende-epidote-albite assemblages are preserved in fault-bounded mafic
volcanic rocks and are responsible for differences in metamorphic grade. In addition, faultbounded slices of albitic rocks contain retrograde biotite and albite with garnet inclusions that
suggest a slightly higher facies than nearby pelitic rocks. Beca use of these and similar relationships to the south at Belvidere Mountain (Hollis-Gale, 1980), th e hornblende isograd as mapped
by Cady, et al. (1963) has bee n rede fined.
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Structurally deformed metadiabasic dikes are restricted to distinct fine-grained sequences of
metasiltstones and phyllites and do not occur in rocks west of the Missisquoi River thrust zone.
These data suggest a complex evolution that involved early mafic intrusion, westward imbrication,
and related folding followed by refolding and fault reactivation. The present position of the East
Hill ultramafic body and related rocks, then, is the end result of repeated westward directed
faults.

SCHWARM, THOMAS EDWARD. "Analysis of Till Fabric in Northwestern Vermont." 1979.

A total of thirty-eight till fabrics were measured at twenty sites in northwestern Vermont. They
indicate the till in this area to consist of pebbles having strongly preferred orientations. The
major orientations of the till fabrics are spread relatively evenly over a range of 165 degrees from
N82°E-N83°E. The vertical variation of till fabric was not related to till color. About 45 percent
of the fabrics showed similarities to local topographic trends, but the significance of these
similarities could not be determined. Classical analyses, assuming the major orientations of till
fabrics as parallel to the direction of glacial movement, were unable to duplicate the Stewart and
MacClintock (1969) stratigraphy or provide a reasonable alternative. Nonclassical analyses were
performed to allow each till fabric the freedom to be interpreted as longitudinal or transverse.
These analyses provided several possible stratigraphies, including one which could be interpreted
as supporting Stewart and MacClintock. From these analyses, however, it was not possible to
determine which of the stratigraphies, if any, was correct.

SLAVIN, ERIC JAN. "Process and Mechanism of Stream Bank Failures along Browns River, Vermont."
1977.

The failure of stream bank materials may occur by several processes. Along the banks of Browns
River, Vermont, only one process is operating, slab failure. This involves the mass movement
of river bank materials along a planar surface of failure.
The physical properties of the bank alluvium, shear strength, unit weight, water content, and
grain size were measured at fourteen sites along the river. Measurements were made in point
bar, channel fill, and flood plain deposits. In all cases, shear strength decreased with depth,
corresponding to changes in the composition and water content of the bank materials. Layers
of coarse-grained sediments with low shear strength occur within all banks. Because of their
stratigraphic positions, their susceptibility to erosion, and low shear strengths, these layers may
be the "critical" layers influencing the entire bank stability.
Multiple stepwise linear regression analyses were performed on shear strength, dry unit weight,
water content, and overburden pressure data collected from the testing sites. No single variable
consistently proved to be the most important factor responsible for variations in the shear
strength. This was true not only between the different testing sites but also for different
excavations within individual testing sites. The effects of different environmental factors which
vary from site to site influence the degree to which the variables influence the shear strength.
Much of the variance in the shear strength was left unexplained by the analyses, indicating that
there are other variables involved but not included in the tests. Many of these other variables
are nonparametric and thus would be difficult to include in the statistical analyses.
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Failure of stream bank materials along Browns River is a sequential process. Deepening of the
channel results in an oversteepening of th e banks, followed by subaqueous failure of the lower
bank materials. If the upper bank has become sufficiently weakened by the subaqueous failure,
it, too, may fail. Large blocks of the upper bank materials, held together by a vegetative root
mat, are brought down by the failures. These blocks mantle the banks and bed of the river after
the failure has occurred. Being highly resistant to erosion, the blocks tend to remain in the
channel for several years. They tend to act as a natural riprap and may protect the banks Erom
subsequent erosion.
Cross-sectional profiles of the channel were taken periodically throughout the study and showed
that the major bank failures occurred during or after the spring floods. Subsequent flooding or
other high-flow conditions at other times of the year do not tend to result in failures. Thus, it
appears that the bank failure process proceeds according to the theory of geomorphic thresholds
rather than a process-response model of land-form evolution.

STONER, DAVID WHIDDEN. "The Hydraulic Properties of the Cabot Soil." 1979.
The Cabot soil is a fragipan soil with the type locality in Cabot, Vermont, and it is typical of
many poorly drained glacial till soils in th e northeastern United States. This soil, like similar
soils, experiences seasonal wetness problems which have been (historically) attributed to perching
on the Eragipan, or B. horizon.
Various means were used to determine those aspects of the soil morphology which determine its
hydraulic characteristics, i.e., which horizons or structures limit or channelize flow. The hydraulic
conductivity of the soil was evaluated, using the crust test, a vertical saturated hydraulic
conductivity test, and a piezometer method for determining the mean coefficient of permeability.
Other tests included perk tests, piezometer monitoring at various depths, profile descriptions,
particle size distribution, and bulk density tests.
Results indicate that the fragipan or B. horizon is probably the limiting factor to water flow
through the soil. The results also show that there are other important parameters which affect
water-carrying capacities and modify the limiting characteristics of the Eragipan horizon in the
Cabot soil. The A and B 1 horizons have high permeability values and little effect on water flow
through the soil except as reservoirs and areas of horizontal flow of soil water above the B.
horizon. The mass of soil in the B. horizon is high in bulk density and has low horizontal and
vertical permeability. However, various structural features such as sinks, cracks, and pores serve
as conduits of flow through the B. horizon, particularly in the vertical component. Although the
bulk density of the C horizon is greater than that of the B., hydraulic conductivity values of the
C horizon in the vertical component and, more importantly, the horizontal component are
significantly larger than for the Bx. Piezometer data indicate that there is a limitation to vertical
flow in the C horizon similar to that in the B•. The water which moves through conduits in the
B. reaches the C horizon and may flow more easily through the entire mass of soil along
horizontal flow paths. Sufficient recharge to the C horizon may result in surface break out of
springs and seeps due to an artesian effect. Some of the high soil water conditions attributed to
the presence of the B. may result from permeability limitations deeper in the parent material.
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STREHLE, BARBARA ANNE. "Deformation Mechanisms and Structural Evolution of Fault Zone
Fabrics in Northern Vermont: A Comparative Study." 1985.

Deformation features in Thconian thrust zones in northwestern Vermont differ according to the
depth of formation of the fault and their location with respect to the foreland and hinterland.
Detailed outcrop and thin section analysis was conducted in order to evaluate the differences in
deformation mechanisms and structural evolution of the fault zones. Dolomite cataclasites occur
in a restricted zone along the Arrowhead Mountain thrust fault. The fabrics of cataclasites and
adjacent quartzite reflect a complex and cyclical interplay between processes of pressure solution
and cataclasis under premetamorphic conditions at shallow crustal depths. Slip surfaces
paralleling the fault zone boundaries consist of very fine-grained recrystallized quartz. Quartz
segregations originating by pressure solution processes parallel the Sl-Sm layering in chloritegrade mylonitic quartzites along the Hinesburg thrust fault. These veins underwent extensive
recrystallization during movement. Mylonitic fabrics occur in quartzites along the thrust contact.
Continued translation resulted in shear bands which overprint Sm (mylonitic foliation). Thorough
recrystallization at garnet-grade conditions produced well developed L-S fabrics in Middle
Proterozoic gneiss slivers along the eastern side of the Lincoln massif. Similar fabrics are
developed in biotite-grade graywacke, quartzite, and mafic schist slivers along the Underhill
thrust fault. Shear sense indicators for all faults indicate east over west displacement. Based on
these observations, the nature of deformation along thrust faults can be derived for different
depths within the orogen. Foreland and transitional fault zones originating at shallow and
intermediate depths may reflect a complex history of competing and what are often considered
to be mutually exclusive deformation mechanisms. Such processes may also occur in hinterland
zones; however, pervasive recrystallization obscures evidence of earlier deformation events.

TAUVERS, PETER ROLFS. "Basement-Cover Relationships in the Lincoln Area, Vermont." 1982.

The geology of the Lincoln area, Vermont, involves rift-clastic sedimentation on a Proterozoic
Y-age basement followed by Thconic and Acadian deformation . The Thconic age deformation
is believed to be the major event.
The Mt. Holly basement complex is situated along the core of the Lincoln anticline and is
overlain by the Late Precambrian rift-clastic sediments of the Pinnacle, Fairfield Pond, and
Lower Cambrian Cheshire formations of the western sequence, and the Hoosac and Underhill
formations of the eastern sequence.
The west limb of the Lincoln anticline is a complete depositional sequence from alluvial through
subaqueous fan to shallow-water marine deposits, which document the initial rifting and
sedimentation that accompanied the formation of the proto-Atlantic ocean. The major
deformation on this limb is the Hinesburg shear zone, whose strain increases to the north. The
shear zone developed from the sheared overturned limb of the Lincoln anticline.
In contrast, the east limb of the Lincoln anticline is allochthonous, with thrust faults delineated
by the mutual truncation of lithic units against the faults and the presence of Proterozoic Y-age
slivers. Field evidence shows that these major thrusts were formed in the late to post stages of
the first (lower Paleozoic) folding event and were subsequently refolded during the second major
event.
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Petrography has shown that metamorphism accompanied all folding and that the first
metamorphic event was the most intense. This was followed by a regional retrograde event and
minor refolding.
Correlation with outside isotopic data suggests a Thconic age for the first lower Paleozoic
deformation and an Acadian age for the second.

TEETSEL, MICHAEL BERNARD. "Sedimentology of the Taconic Foreland Basin Shales in Northwest
Vermont." 1984.

The units of the Thconic Foreland Basin in the upper Champlain Valley of northwest Vermont,
the Stony Point and lberville formations (Middle and Upper Ordovician ), have been studied from
a sedimentologic viewpoint. The Stony Point consists dominantly of calcareous shale or shaly
limestone with sporadic interbeds of silt laminated, turbididic micrite. An indeterminant portion
of the calcareous shale and shaly limestone is also inferred to be derived from turbidity currents
and the remainder from pelagic settling. The available sedimentary structures indicate that the
Stony Point has (1) a middle fan facies which is characterized by thicker and more frequent
turbidite beds with larger, more abundant cross beds; and (2) an outer fan facies, which consists
of thinner, less abundant turbidite beds with infrequent small-scale cross lamination. The
presence of the trilobite Triarthrus is thought to indicate deposition in the oceanic oxygen
minimum zone, or about five hundred meters' depth.
The Iberville consists of noncalcareous shale with regular interbeds of dolomitic siltstone and
massive dolomicrite. These sediments are clearly turbididic in origin, exhibiting such features as
Bouma units, graded beds, and regular interbedding with pelagic sediment. Tho facies are
recognized: (1) a middle fan facies that consists of thicker turbidites with large-scale cross beds,
ripple drift beds, and graded beds; and (2) an outer fan facies characterized by very thin turbidite
beds and very small or absent cross lamination. The lberville is believed to have been deposited
at abyssal depth (greater than four thousand meters). This is supported by two independent lines
of evidence. A gradational contact exists with the overlying Hathaway Formation, which is
partially composed of bedded radiolarian chert, an indicator of such depth. There is also evidence
suggesting that the lberville was largely deposited below the carbonate compensation depth.
Paleocurrent and provenance studies indicate that the Stony Point was derived from the craton
side of the basin and the lberville from the hinterland side. This information is combined with
the bathymetric data to produce a paleogeographic reconstruction for the Thconic Foreland Basin
in northwest Vermont. In this reconstruction, the Stony Point and Iberville fans interfinger from
opposite sides of the basin, with the hinterland (Iberville) side being deeper than the craton
(Stony Point) side. Finally, from palinspastic considerations it is suggested that the abyssal
lberville and Hathaway melange sediments are late features of the basin and that subsidence
rates were high (50cm/1000yrs).

THOMPSON, ROGER B., JR. "Landfill Influenced Degradation of Stream Water." 1975.

A series of water samples from a stream flowing around the base of the Williston, Vermont,
sanitary landfill were collected from June until November, 1972. These samples were analyzed
for zinc, lead, cobalt, chromium, cadmium, nickel, copper, chloride, pH, total dissolved solids,
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iron, manganese, calcium, and magnesium. Additional testing included extractable cation analysis
of stream-bed sediment and soil samples taken at seeps formed at the sand-clay interface at the
toe of the landfill. The results of these tests are interpreted with regard to any relationship they
might show between the landfill operation and their concentration in stream water or sediment
samples. The results indicate that the landfill operation is contributing significant amounts of
iron, manganese, and chloride to the stream water, causing minor degradation of the stream
water. Recommendations for future work include emplacement of a nonporous cover material
and an extended sampling program to determine the effectiveness of the cover material and to
discover the long-term effects the landfill operation has on stream quality.

TURNER, PRESTON JOHN. "Seismic Reflection Survey in Lake Champlain." 1977.

Seismic reflection surveys utilizing a Bolt model 600 air-gun acoustical source have achieved
complete penetration of lake sediments and till (?) in the basins of Lake Champlain. The
bedrock basin is deepest near Split Rock Point (1,000 feet [304.8 m] below sea level), and
shallower in the northeast and northwest arms of the lake (300 feet [91.4 m] below sea level).
Sediment accumulation is greatest in the basins, including Split Rock, Juniper, Colchester, and
Burlington basins. Maximum average accumulation rates for basins is approximately 54 feet (16.5
m) of sediment per 1,000 years.
Fault traces, which can be traced into the lake from mapped faults on the adjacent shorelines,
indicate no positive evidence of recent postglacial displacements as evidenced by lack of overlying
sediment displacement. A limit for sediment layer resolution of one foot would make it unlikely
to observe recent fault displacement, which has been measured on land in terms of fractions of
a foot. Faults may have played a role in the origin of the Champlain Basin, both due to actual
displacements and in controlling glacial erosion of the incompetent Ordovician shales.

WALSH, GREGORY JEROME. "Tectonic Geology of the Fayston-Waitsfield Area, Central Vermont."
1989.

The nine formations recognized in the Fayston-Waitsfield area by detailed bedrock geologic
mapping (scale 1:12,000) are, from west to east, the Underhill, Battell, Monastery, Fayston,
Granville, Mount Abraham, Pinney Hollow, Ottauquechee, and Stowe. The noncarbonaceous
quartz-muscovite-albite-chlorite schists of the Underhill, Fayston, Pinney Hollow, and Stowe
represent a fining-eastward clastic facies change. Deposition occurred between late Proterowic
and Cambrian times. Schists of the Mount Abraham represent a discontinuous sequence of
aluminous pelagic shales atop the noncarbonaceous rocks. The carbonaceous schists and phyllites
of the Battell, Granville, and Ottauquechee represent a sequence of black shales deposited from
the shelf edge to outer rise. Deposition occurred during a period of anoxic ocean conditions,
perhaps as the result of decreased continental glaciation and subsequently poor oceanic
ventilation. Deposition occurred during the Cambrian. The breakdown of calcic plagioclase to
albite and a calcium-phase in the quartz-feldspar clastic rocks is a possible origin for the
abundant albite seen in the rocks today.
The geochemistry of the greenstones and amphibolites from the noncarbonaceous clastic rocks
agrees with the west-to-east rift-clastic facies change model. Metabasites from the Underhill plot
as within-plate and alkali basalts. The greenstones from the Fayston, Mount Abraham, and
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Pinney Hollow plot as transitional from within-plate to tholeiitic basalts. Stowe greenstones plot
as tholeiitic basalts.
At least four generations of foliations occur in th e research area: a relict schistosity (Sn-1 ), a
pervasive schistosity (Sn ), a crenulation cleavage (Sn + 1), and kink bands. Tho types of Fn folds
are associated with the dominant schistosity: isoclinal reclined folds and sheath folds. Tho types
of Fn + 1 folds deform the dominant schistosity: regional Fn + 1 folds in the western half of the
area and fault-related folds in the Mad River Valley. Open Fn + 2 folds deform the regional
Fn + 1 folds and are confined to the western part of the research area. At least three generations
of faults occur in the area: prepeak meta morphic (Tn-1), syn-metamorphic (Tn), and postpeak
metamorphic (Tn + 1). Four Tn-1 faults are recognized: (1) Fayston over Battell, Monastery, and
Underhill; (2) Mount Abraham (CZa2 and CZa4) over Fayston and Granville; (3) Granville over
Pinney Hollow and Mount Abraham; and (4) Ottauquechee over Pinney Hollow. There are many
Tn faults in the area although they are most common in the east. Of nine samples of Tn fault
fabrics analyzed petrographically, two contained conclusive east-over-west kinematic indicators.
Nine occurrences of Tn + 1 "paper schist" faults occur in the area. Of three samples analyzed
petrographically, two contained conclusive east-over-west kinematic indicators. Macroscopic Fn + 1
folds characterize the Green Mountain anticlinorium (GMA). Tn + 1 faults postdate the formation
of the anticlinorium and are believed to be relat ed to a later stage in the development of the
GMA. Fn+2 folds may be associated with th e late r phase of development. Fractures, dikes, and
normal faults occurred during a minor, postmetamorphic, Mesozoic deformation event.
Appalachian Gap is a Mesozoic fracture zone across the Green Mountains.
Preserved prograde garnet- and kyanite-grade assemblages occur in the western part, and
chlorite-grade assemblages overprint the high grade assemblages in the eastern part of the
research area. The prograde assemblages developed during the formation of the western Sn and
the Fn + 1 regional folds. The retrograde assemblages developed during the formation of the
eastern Sn and the Sn + 1 crenulation cleavage. Analyses of porphyroclastic albite with lamellar
growth twins from coarse schist and metagraywacke suggest that the clasts preserve relict detrital
textures by epitaxial inheritance from original detrital feldspars. This supports the idea that the
albitic rocks originally contained detrital feldspar. Due to a significant phengite component in
muscovite, the white micas, muscovite and paragonite, cannot be used as a geologic thermometer.

WINNER, PHILIP SMILLIE. "Petrology of Chagnon Mountain, Quebec, with Implications to Selected
Ultramafic, Gabbroic, and Volcanic Rocks near North 'froy, Vermont." 1981.
Chagnon Mountain is located south of Lac Orford at the southern termination of the belt of
relatively intact, stratiform ophiolites in southern Quebec. Thirty-three kilometers to the south,
two serpentinite bodies (and associated rocks) crop out east of North Troy, Vermont. Early
workers interpreted both suites of plutonic rocks as intrusive. Recent work in the stratiform
ophiolites, however, suggests they are allochthonous sheets. The purpose of this study is to
determine if the metaigneous rocks near North Troy have a similar petrology as the rocks of
clear ophiolitic affinity to the north.
Chagnon Mountain is an igneous complex metamorphosed within the greenschist facies. The
metaigneous rocks are, from west to east, serpentinite breccia, slate, metagraywacke, foliated
gabbro, serpentinite melange, massive serpentinite and diopsidic pyroxenite, gabbro, trondhjemite, diabase dikes, and volcanics. Gradational contacts between all plutonic rocks indicate the
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suite is comagmatic, presumably formed by fractional crystallization of basaltic magma. The
melange zone is highly sheared serpentinite encasing tectonic blocks of all plutonic rock types
and diabase. Structural contacts are also found between all plutonic rock types. In addition,
numerous shear zones are found in the plutonic rocks. Thctonic surfaces strike north-northeast
and dip moderately east. Volcanics, apparently in structural contact with plutonics, are of two
distinct petrologic types: metatholeiite and olivine metatholeiite, both of ocean floor affinity.
Metatholeiite dikes, feeders to the volcanics, intrude the plutonic rocks but do not intrude the
melange zone or rocks west of the melange. The above relations indicate that Chagnon Mountain
is an imbricated equivalent of the stratiform ophiolites to the north.
Plutonic rocks near North 'froy include variably sheared serpentinite, pyroxenite, gabbros
( diopsidic), and foliated gabbro, all metamorphosed in the greenschist facies. Gradational
contacts indicate they are comagmatic. The map pattern, however, is controlled by structural
contacts. A premetamorphic dike is found intruding gabbro. 1\vo kilometers to the east, volcanic
rocks are petrographically and chemically metatholeiites of ocean floor affinity.
The association of lithologies and similarity of petrography, geochemistry, structural setting, and
style with most rock types is striking. If the Chagnon-Baldface-Orford complex is accepted as
fragments of ancient oceanic lithosphere, a similar origin is suggested for the metaigneous rocks
near North 'froy, Vermont.

ZUEGG, PAOLO HEINRICH. "Near-Surface Trace Metal Diagenesis in Sediments from Shelburne Bay
and Cumberland Bay, Lake Champlain." 1991.
The distributions of nine metals (iron [Fe], manganese [Mn], zinc [Zn], chromium [Cr], cobalt
[Co], nickel [Ni], copper [Cu], cadmium [Cd], lead [Pb]) in the top fifty centimeters of two
sediment cores from Shelburne Bay, Vermont, and Cumberland Bay, New York, were analyzed
in order to identify compositional gradients in the sediment pore waters that facilitate
redistribution of the metals by diffusion, and to determine if any variations in the metalparticulate associations result from near-surface diagenesis. In addition to metals, the parameters
that were measured in fifteen sediment aliquots from each core included porosity, organic matter,
and redox potential. The operationally defined particulate phases (exchangeable, carbonate,
oxide, and organic) were determined by sequential extractions, followed by residual and total
metal concentration analyses. The nine metals were divided into three groups based on their
concentration profiles (both absolute and relative) and their redox chemistry.
Manganese and Fe are the dominant metals in particulate associations and pore waters in both
sediment cores. The oxide association is the major particulate phase in both locations with the
exception of Mn in the sediments from Cumberland Bay in which exchangeable Mn is
predominant. Pore water concentrations of both Fe and Mn increase with depth in the
Shelburne Bay sediments, whereas both elements are uniformly low in pore waters from the
Cumberland Bay core, excepting a slight enrichment in the uppermost two centimeters.
Concentrations of the seven other metals in the pore waters from both locations are uniformly
low and exhibit no significant concentration gradient which would facilitate diffusive vertical
transfer.
The total concentrations of Cr, Co, Ni, and Cd are rel at ively constant throughout the Shelburne
Bay core but show an enrichment in the upper third of the Cumberland Bay core. Cobalt and
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Cd are unavailable for biological uptake, because their concentrations in the exchangeable form
are near the limits of detection . Zinc, Cu, and Pb have concentration maxima at em 9 in
Cumberland Bay and decrease abruptly below this sediment interva l. These concentrations are
likely due to the development of industry in the Saranac River Basin in th e 1930's and 1940's.
Copper shows the strongest association with the organic fraction because of its high stability
constant with humic substances. Exchangeable Pb is also absent in the top sediments of both
bays, making it largely unavailable for biological uptake.

Geology

119

120

University of Vermont Graduate Theses on Vermont Topics

HISTORY
BEATTIE, MARY ELIZABETH. "Emigres and Industrialization: French Canadians in Burlington and
Colchester, Vermont, 1850-1870." 1985.

This thesis is a study of the French Canadian immigrants who settled in Burlington and
Winooski, Vermont, from the 1840's to the 1870's. It examines the reasons they left Quebec and
came to the Burlington area, their lives and attitudes, and the institutions they built to preserve
their French heritage in America. Most historians who have studied French Canadian
communities in the United States have focused their research on the immigrants who arrived
after the American Civil War and who came to central and southern New England to find factory
work. Little has been written about those Quebec immigrants who came before the Civil War and
before America's peak demand for industrial labor. These earlier immigrants, however, were the
ones whose experiences eased the way for later arrivals and who established the institutions which
enabled later immigrants to find familiar cultural forms in an unfamiliar American environment.
The area in and around Burlington, Vermont, had one of the largest concentrations of French
Canadians in antebellum New England, so it offers an ideal starting place for research on this
neglected immigrant group.
The thesis is divided into four chapters. The first chapter is an overview of the political, social,
and economic conditions in Quebec from 1800 to 1850, which impelled many to leave Canada
and which molded the attitudes and behavior of those who emigrated. The next two chapters
examine economic conditions of Burlington and Winooski at mid-century and the lives, work, and
institutions-church, schools, fraternal and mutual aid societies-of those French Canadians who
settled there. The final chapter explores the impact on the established French Canadian
community of the arrival after 1865 of a large number of new immigrants. This chapter also
describes the division of that community into two separate communities, one in Burlington and
one in Winooski, each with its .own patterns of employment, living conditions, and political
activity.
The major sources of information for this study are the manuscript censuses of 1850, 1860, and
1870 for Burlington and Colchester, Vermont. (The Colchester census includes the population
of what is now the city of Winooski.) In addition to census data, sources used include Canadian
government reports, town records, naturalization records, town and parish histories, and
secondary research on Quebec history, other French Canadian communities, and other historical
works on American immigrants.

BUEHNER, TERRY L. "Green Mountain Women." 1992.

"Green Mountain Women" has a dual purpose. It reveals the historical account of the four Allen
wives who lived in Vermont, and it discusses their individuality in coping with eighteenth-century
expectations of womanhood.

Mary Brownson, Ethan Allen's first wife, moved her children to Vermont in 1778 while Ethan
was imprisoned by the British. When he left his family in Connecticut to live in Vermont, Mary
had to raise her children in an extended family situation. Her courageous move to Vermont
reunited her children with their father.
Nancy married Levi Allen in 1779. As a young bride and mother, Nancy accepted her dutiful
and submissive role. But as Levi's absences increased, Nancy voiced her disappointments in their
marriage in letters to him. By the time of his death, Nancy had developed into an independent
woman who survived as a widow for twenty-four years.
Jerusha Hayden Enos, Jr., married Ira Allen. From the very beginning her character reflected
self-assurance and an aptitude for business. Upon her marriage she negotiated a separate
equitable estate. In this legal maneuver she assured security for herself and family should Ira's
speculative actions cause financial repercussions. Jerusha's family added Jr. to her name to
distinguish her from her mother. Jerusha's lifestyle distinguished her from the other Allen wives.
Frances (Fanny) Montresor Brush Buchanon, Ethan's second wife, had three husbands. Her
upper-middle-class background won her the description of pretty gentlewoman. The husbands
she chose all served a purpose. Her first provided her safety during the revolutionary war. Her
second, Ethan, helped her secure an inheritance from her stepfather. Her third husband sued
Ira Allen to gain for Fanny her legal inheritance from the estate of Ethan Allen.
The Allen wives were quite different. Mary was a farmer's daughter, whereas Fanny was the
stepdaughter of a New York legislator. Nancy transcribed journals while Mary was illiterate.
Jerusha was a businesswoman while Fanny allowed her husbands to handle all public transactions.
These women lived over a one-hundred-year time span. The changes that took place during
these years affected their lives. The economy changed from a barter to cash basis. Education
became an accepted expectation for daughters. Parental responsibility changed as men found
work outside the home. The American Revolution had occurred, and the United States was
formed.
Each of the Green Mountain women possessed an individualism that determined the manner in
which she coped with family situations and with contemporary expectations for her gender.

CRAIG, THOMAS GILBERT. "George D. Aiken and Agricultural Surpluses: 1941-1954." 1977.
One result of United States involvement in World War II was an increase in the demand for
American agricultural goods. Congress responded to this increase by reversing its agricultural
policy from one of planned scarcity to one of increased production. The Steagall amendment
to the Price Control Act of 1942 extended 90 percent parity for the duration of the war plus two
years. Expiration of this provision at the end of 1948 required action by Congress to determine
future agricultural policy. Congress divided into two camps over this issue: one favoring
continuation of incentive levels and another favoring adjustments of support levels closer to those
of the New Deal policies.
As acting chairman of the Senate Agriculture Committee in the Eightieth Congress, George D.
Aiken was a leader of those congressmen advocating adjustments. Realizing the vastness of
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American agricultural production capabilities and believing that export demands would event ually
decrease, Aiken feared burdensome surplus production unless a flexible price support system,
reflecting supply and demand, was instituted. Advocates of maintaining 90 percent parity,
however, were bolstered in their argument by two factors: incentive levels were associated with
the recent prosperity of the farmer and enactment of the European Relief Act assumed abundant
agricultural production.
Not until after the end of the Korean War could Aiken claim success. The Agriculture Act of
1954 instituted a flexible price support system and established a policy of worldwide governmentsponsored surplus disposal. In his last chairmanship of a major committee, Aiken had been
instrumental in imposing domestic agricultural needs upon American foreign policy.

DONATH, DAVID ALAN. "Jacob Bayley Ascendant: Settlement, Speculation, Politics, and Revolution
in the Upper Connecticut Valley." 1978.
This thesis explores Jacob Bayley's rise to dominance in the east half of the New Hampshire
Grants in the prerevolutionary and revolutionary period. In 1777 that position earned him a seat
on Vermont's first council in spite of his long-time opposition to Vermont independence and his
virulent disaccord with the Allen leadership. Bayley has been neglected by scholars, and this
thesis seeks to fill an historiographical gap by analyzing his rise to power; it does not deal with
his political activities after 1777.
Bayley's rise to prominence was owed to a combination of drive and imagination, influential
relatives and associates, and his position and reputation at the time when northern New England
was being settled. Having sprung from an established New England family, he gained a
substantial position in New Hampshire through his career in the province's militia in the French
and Indian War. His wartime experience took him through the unsettled region north and west
of old New England, and he spent at least part of his time evaluating the country for settlement
or speculation land. In 1760 he and several of his comrade officers toured the Coos of the upper
Connecticut River, which had long been renowned as among the most promising tracts in New
England. Through both his position and important connections, Bayley was able to secure New
Hampshire charters for the lower Coos townships of Newbury and Haverhill, which he planned
to make the entrep6t of the upper valley.
After the royal decision of 1764 invalidated New Hampshire's claim to the land west of the
Connecticut River, Bayley maintained close ties with New Hampshire, hoping that the decision
might be reversed, and marshalled his influence and connections to gain New York confirmation
for Newbury's charter at an inexpensive rate. Seeking to have the charter confirmed led him in
1772 to form a speculation company with his kinsman, Dr. Stephen Little of Portsmouth, and
with John McKesson, his contact in New York. The company bought obsolete New Hampshire
title from discouraged speculators at a low rate and gained New York confirmation to it
whereupon it could be resold to settlers at a profit; the company also sought outright grants of
territory left ungranted by New Hampshire. In the few years leading up to the Revolution, the
company accumulated holdings northwest of Newbury and proposed to route settlement there
by a road which they planned to build from Newbury to the Richelieu River. Bayley also hoped
for a trade link with Canada.
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The Revolution interrupted the operation of the young company; Vermont independence in 1777
destroyed it. Bayley, however, entered the Revolution unhesitatingly and quickly vaulted to the
command of the upper Connecticut Valley militia. In early 1775 he, along with Eleazar
Wheelock and two others, organized a large anti-Anglican campaign in the valley in part as an
expression of rage at the Quebec Act and in an attempt to neutralize a potential stronghold of
loyalism. For Bayley it was also an attempt to avoid being outmaneuvered by the Allen anti-New
York faction for the affection of valley radicals. A hostile Canada threatened the upper
Connecticut, and Bayley put most of his energy behind promoting an American invasion of
Canada and organizing valley defense. When the Canadian invasion of 1775-1776 stalled, Bayley
was able to convince General Washington to build the road which Bayley and his business
partners had planned before the war. The road was both an object of Bayley's personal desire
and a sound logistical link.
Bayley's business and military goals demanded amicable relations both with New York and New
Hampshire, and through early 1777 he opposed Vermont independence. In late spring 1777, he
lent Vermont independence his support after opposition became no longer viable.

DOW, ELIZABETH H. "Hardwick on the Map, 1895-1915." 1985.
In 1915 the Village of Hardwick, Vermont, declared itself the "building granite capital of the
world." The chief basis for its claim was the Woodbury Granite Company, Hardwick's major
employer and supplier of building granite for municipal buildings, libraries, post offices, office
buildings, and state capitols throughout the eastern and mid-western United States. The
Hardwick area had supported a modest granite industry through the 1880's, but in 1896 John
Holden purchased control of the Hardwick and Woodbury Railroad and the Woodbury Granite
Company, appointed George Bickford general manager, and spurred Hardwick to a short-lived
industrial preeminence.
Local entrepreneurs aided development efforts with political support and financial concessions
until 1912 when the company's control over the village electrical power attested to its dominion
over the village itself. The death of George Bickford, the advent of World War I, and the change
in architectural fashion all contributed to the demise of the company and subsequently the
building granite industry.
During its heyday the Hardwick industry attracted hundreds of granite workers as well as a
variety of merchants and developers who permanently changed the character of the village. Although the town outside the village remained essentially agricultural, it profited from expanded
markets and increased tax revenues with essentially no increase in demands for town services.
The village was responsible for financing utilities, streets, and educating the workers' children.
Despite rapid growth, the village experienced little social unrest. Industrialists recognized the
workers' right to unionize and bargain collectively. Although local prejudice was directed towards
Italian immigrants, the natives were generally tolerant of the workers and their families, who, for
the most part, were English speaking and did not challenge existing political or social structures.
Finally, granite workers were a mobile population which did not remain in the village as a pool
of disgruntled unemployed when the industry died.
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GOVER, MARY IDE. "Edward Taylor Fairbanks:
Historian, 1836-1919." 1981.

Congregational Minister and St. Johnsbury

Edward Thylor Fairbanks (1836-1919) was a Congregational minister in St. Johnsbury, Vermont,
and the author of The South Church Calendar, The Wrought Brim, and The Town of St. Johnsbury.
This thesis is a biographical study of Reverend Fairbanks, including an examination of the
influences on his life and an analysis of his written work.
Three Fairbanks brothers were the founders and principal executives of the E. & T. Fairbanks
Company, which was established in 1834 in St. Johnsbury, and became a major international
manufacturer of weighing devices. The Fairbanks Company, the major employer in St. Johnsbury
for the remainder of the nineteenth century, and the Fairbanks family were important community
leaders and liberal benefactors of religious, cultural, and education al institutions in the town. As
industrialists they embraced the principles of Christian capitalism, which dictated a stewardship
of Christian men of wealth to promote the general welfare of a community.
Early in his life, Edward Fairbanks was influenced by the tenets of Christian capitalism and
national and local reform activity, including the temperance movement. He was raised in the
Congregational Church in an era when the church had emerged from the doctrinal confines of
Calvinism and moved into the "Golden Age of Liberal Theology." After he completed his formal
education at Yale University and Andover and Bangor theological seminaries, Fairbanks returned
in 1866 to St. Johnsbury where he was ordained as a Congregational minister and where he
would practice his ministry until1902. In his role as pastor, Reverend Fairbanks addressed some
of the doctrinal concerns of liberal Protestant theology, including Darwinian evolution, and he
preached the values of the Victorian work ethic. He envisioned his role in the clergy as one of
"edification" and as a teacher of the proper conduct of life.
Reverend Fairbanks took an active part in the administration of many of the Fairbanks family's
benevolent institutions in St. Johnsbury, and through this work, his civic contributions and
ministry, he would complement and reaffirm the ethics and values of the Fairbanks family for
the town.

The Town of St. Johnsbury was published in 1914, and in this, Fairbanks's major historical work,
he presented a portrait of the town, which incorporated his beliefs in the goodness of the
American democratic experience, the positive contributions to progress by science and
technology, and a righteous Christian view of morality.

GRAFFAGNINO, JONATHAN KEVIN. "Zadock Thompson: Nineteenth Century Vermont Historian."
1978.
Zadock Thompson was the preeminent nineteenth-century student of Vermont. Others produced
more significant work in individual Vermont-related fields, but none proved as versatile as
Thompson. Historian, naturalist, geologist, geographer, educator, and editor, Thompson devoted
most of his life to research on his native state. A pioneer in much of his study of Vermont,
Thompson left behind a body of work in his many books and art icles that proved extremely
valuable to Vermont scholars who came after him. As a result, Zadock Thompson's influence
in Vermont lasted long after his death in 1856.
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In addition, Zadock Thompson occupies a very important place in the two-hundred-year
development of Vermont historiography. By accepting the interpretations of such predecessors
as Ethan and Ira Allen and Samuel Williams and publishing those interpretations in his own
numerous books, Thompson did much to popularize what became the standard view of early
Vermont history. His History of 1842 and other works remained major sources for Vermont
historians until after World War I and have continued to exert considerable influence on popular
' the same time, Thompson's original research on his own era,
Vermont history to the present. At
the first half of the nineteenth century, has provided students of that era with invaluable aid in
investigating nineteenth-century Vermont history.

GUYETTE, ELISE A. "Black Lives and White Racism in Vermont, 1760-1870." 1992.

A small percentage of African-Americans lived in Vermont from before statehood in 1790 until
after the Civil War. This paper examines how they lived and worked in a predominately white
state, using as a primary tool the United States Census information from 1790 to 1870. By
analyzing housing patterns, demographics, occupational statistics, and eighteenth- and nineteenthcentury writers, I hypothesize on the status of blacks in the first state to abolish adult slavery.
Housing patterns show that blacks strived to live independent lives away from white households,
but most did not succeed. In only one decade in the sixty years of this study were more than 50
percent of the households containing blacks headed by a black man or woman. Most were live-in
domestics or hired hands. Many were children given up by parents who could not raise them and
brought up as servants in white households. According to the Vermont Constitution, their
indentures would end at eighteen for girls and twenty-one for boys.
The occupational statistics, first available with the census of 1840, showed that Vermont society
relegated blacks to only menial positions, and both men and women worked for wages in order
to survive. Far more black women than white women worked out of the home. These statistics
suggest that discrimination against blacks was prevalent all over Vermont, despite Vermont's
reputation as the most antislavery state in the Union.
During some decades, the statistics suggest that blacks made advancements in living independently and finding less menial positions, but depression or war stripped them of their progress. The
continuing low social status of blacks seemed to cause a high geographical mobility among most,
and their numbers dwindled from 1820 to 1860. After the Civil War, the state experienced a 30
percent rise in black people, due in part to many coming to Vermont with soldiers returning from
the South. The majority that decade lived in white households, working for whites.
Despite the low social status and high geographical mobility of most blacks, a small percentage
owned farms and businesses in the state or preached to largely white crowds. Some families
found roots in their communities and stayed in Vermont for decades.
All these people and the statistics used in this study are in a database housed at the Center for
Rural Studies at the University of Vermont. This database and the research methods used in this
study are described in detail in the paper.
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HARRIS, THOMAS H. "Tradition and Transition: A Vermont Farm Family: 1869-1880." 1992.
Olive Jennings (1844-1911) and Alvah Dutton (1847-1896) grew up in Vermont families who
farmed during the last third of the nineteenth century. Olive and Alvah were married and started
a family in 1869 in northeastern Vermont where they continued to live and farm for the rest of
their lives. Like many Vermonters, they recorded those lives in diaries which they kept over the
decades. The Duttons were a family whose strategy for survival was based on diversified
agriculture, and this thesis shows how they were able to retain traditional ways in the face of
change. The Duttons took part in a household economy based on their own labor and what that
labor produced. Alvah worked the land for wood and to produce maple sugar, wool, milk, grains,
fruits, and vegetables. From these raw materials, Olive manufactured finished goods: wool into
clothing, milk into butter, apples into pies. Because they could not survive only on what they
produced, they were not self-sufficient. Rather, they took part in a thriving and dynamic
economic system rooted in a localized area. Labor and goods were bartered between people who
knew each other and who had ties beyond the economic transactions. The Duttons most often
engaged in exchange with their extended family comprised of maternal and paternal parents,
siblings, aunts and uncles. Their social systems revolved around the extended family, as well.
They often ate meals together, traveled together, and spent leisure time together. Therefore,
social, economic and familial networks intertwined, forming a strong, coherent unit. Even the
arrival of the railroad in 1872 did not significantly alter their lives, because it functioned on longdistance markets, a cash economy, and the premise of progress. Cash was used sparingly by
Alvah and Olive but was needed for paying taxes, doctor bills, and purchasing luxury goods.
Thus, cash functioned within the local exchange network. Also, by having cash the Duttons were
able to maintain their farm and the diversified agriculture they practiced. They retained
traditional systems when they could, only incorporating more modern ways when the culture
required. In doing this, they perpetuated social and economic systems to the end of the
nineteenth century, decades after historians have proclaimed them extinct.

HOFFMAN, ELLIOTT WHEELOCK. "Vermont General: The Military Development of William Wells,
1861-1865." 1975.
William Wells was one of nine generals in the Union Army who rose from private to major
general. An analysis of his rise to command sheds light on the command structure of the
Northern fighting force and upon Vermont's participation in the national conflict.
Wells, from Waterbury, Vermont, enlisted in the First Vermont Cavalry in October 1861.
Quickly promoted to captain, he served with distinction during Bank's Shenandoah Valley
campaign against Stonewall Jackson and during John Pope's ill-fated campaign against Robert
E. Lee. Wells returned to Vermont in September 1862, to recruit for the regiment and while at
home received a promotion to major. When he returned to the front in the winter of 1863, he
commanded several hundred soldiers in the Defenses of Washington until his capture by John
Mosby in March 1863. After a two-month imprisonment in Richmond, Wells returned to his
regiment in time to lead his battalion during the Gettysburg campaign for which he subsequently
won the Medal of Honor. During the next year Wells served outstandingly, often commanding
the regiment, and often mentioned in reports for bravery in action.
In June 1864, Wells became colonel of the regiment upon the death of Addison Preston. Within
three months, Wells became brigade commander and led his troops in Sheridan's Shenandoah
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Valley campaign. In the spring of 1865, Wells received promotions to brevet briga~ier g~ner~l
and brigadier general, United States Volunteers. During the Appomattox campaign his umt
inflicted the greatest losses upon Lee's army of any other similar unit. Before being discharged,
Wells received his final promotion to brevet major general.
This study traces Wells's military career and analyzes the interplay of military record and political
backing in the course of promotion. Wells mastered his assignments before passing on to the
next higher commands and so received solid training and was not rushed into situations for which
he was not prepared. His solid record on the battlefield brought him to the attention of
influential people in Vermont and in the Army, who worked for his promotions and awards.
Political backing, in Wells's case, depended first upon a promising military record. Wells learned
how to court support as he had learned to fight effectively, and at the end of the war, he was
Vermont's most promoted and most decorated war hero.

KALLINOWSKI, SARAH V. "Property Confiscation in Vermont during the American Revolution." 1975.

In Vermont during the era of the American Revolution, competing interests struggled
concurrently over the issues of "home rule" and "who should rule at home," to borrow
phraseology from Carl L. Becker. Born in the dispute over land titles, the contest broadened
into both an argument over local autonomy or status as an independent state and control of the
government of the new state itself.
This local revolution took place within the context of the American Revolution, which provided
a convenient screen for actions on the local front. Throughout its early years a faction led by
Ira and Ethan Allen, Thomas Chittenden, and their associates (known at different times as the
"Bennington Mob," the Arlington junto, or the family compact) dominated Vermont's
government to support and advance their own policies.
Among the greatest powers of the new government was the ability to sequestrate, confiscate, and
sell property of "Thries" and other enemies of the state. Defining the term "Thry" loosely as
anyone questioning this faction's private view of Vermont whatever their persuasion on the larger
issues of the American Revolution, the new government used its power to remove and otherwise
harass its enemies.
At first this policy, limited to sequestration and sale of personal property, affected persons who
opted for allegiance to Britain either from personal convictions or to escape government by the
compact leadership. Later, confiscation and sale of real property and formal banishment from
the state completed the elimination of this group of "enemicals." However, when events outside
Vermont led the Allen-Chittenden faction to move cautiously away from the American
Revolution and toward an accommodation with the British, their policy of driving out "Thries"
not only became embarrassing but also removed some of the elements who under these new
conditions would strongly support the new government. Therefore, the Vermont government had
to change its practices regarding its handling of "Thry" property. The change of policy created
an administrative and judicial morass after the war when the courts and legislature were
inundated by a deluge of conflicting claimants seeking restitution of their losses.
In their desire to venerate Vermont's founders, most accounts of the early history of the state
see these policies as a reasonable effort to raise funds to support the war effort and rid th e land
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of the Loyalist menace. These accounts have overlooked th e changes of policy which are crucial
evidence in determining the actual course of the political leadership in such perplexing and
significant events as the Haldimand negotiations and th e event ual accommodation with New
York.

LASCH, ELISABETH DAN. "Inducting the Insane into the Social Order: The Vermont Asylum for the
Insane, 1836-1890." 1984.
The Vermont Asylum for the Insane opened its doors in 1~36, on the crest of the asylum reform
movement and of many other social reform movements that characterized Jacksonian America.
Viewed through the published reports of the asylum superintendents, this institution saw its
heyday in the 1830's and the 1840's when moral treatment in an intimate family environment
prevailed. After mid-century, the large number of chronic patients and state dependents caused
the asylum to assume a custodial function of merely caring for, rather than curing, most of its
patients.
A study of the Vermont Asylum deflates this first impression. A comparison of the views of the
asylum's first two superintendents, William Rockwell (1836-1872) and Joseph Draper (18731892), reveals more similarities than differences. Both accepted the incurability of a great
majority of their patients as inevitable. Rockwell, swayed by the optimistic reform fervor of the
early nineteenth century, merely expressed the curative treatment offered at the asylum more
emphatically than Draper later did. Rockwell also did not dwell on the asylum's function of
confinement as much as Draper did. Like other superintendents, Rockwell had an interest in
attracting patients and selling the asylum to the public and to the state legislature. It was his
professional showcase, and annual reports served largely as advertisements or brochures. Rather
than receiving a deluge of patients unwillingly, Rockwell actively recruited the skyrocketing
patient population.
An examination of the patient records prohibits a strict social-control theory from offering a
satisfactory explanation for the asylum's founding and its growth, however. The families of the
insane played a large role in the asylum's persistence. It offered a convenient solution to families
desiring to rid themselves of problem family members, for example. Families were content to
allow the asylum to discipline family members, to teach the incurables to behave with self-control,
as well as to induct the curables into the social order by teaching them proper behavior. Besides
families, patients, too, used the asylum to their own ends. It provided an escape, at times, from
the more repressive and frustrating society outside of the asylum.

Explaining the asylum as an instrument of social control, a purely humanitarian advance, or a
monument to the rise of a middle-class ideology only partly explains the history of the mental
hospital. A fuller view results from an unearthing of the attitudes and experiences of all of the
many groups who contributed to the founding of the asylum, the acceptance of its primarily
custodial function, and its persistence in the face of criticism.
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MCDONALD, MARION. "The Granite Years: Barre, Vermont, 1880 to 1900: A Socio-Economic History
Using Quantitative Methods." 1978.

In 1880, Barre, Vermont, was a sleepy farming village of about one thousand inhabitants. TWenty
years later, Barre was Vermont's fastest growing city, with a population of around eight thousand
and an economy based on heavy industry. The expansion of the granite industry triggered Barre's
boom. A combination of technological advances and changing architectural styles suddenly made
granite production very, very profitable. Endowed by nature with an extensive outcropping of
fine-quality granite, Barre became the "granite capital of the world."
The granite business transformed Barre's social structure as well as its economy. The industry
offered high wages in order to attract skilled stoneworkers. Men flocked to Barre from all over
North America and Europe, especially from Italy and Scotland. By 1910, Barre's population was
about 38 percent foreign-born.
Both immigrant and native-born newcomers sought a better way of life and a higher standard of
living in Barre, but they seldom realized their goals. Few of the profits of the granite industry
went to local residents. Corporations owned the largest and most profitable granite firms. Small
firms abounded, but they were short-lived and financially unstable. Business and the professions
were the most lucrative occupations, but Barre's "old" families dominated these fields. The most
likely avenues of upward mobility were not open to immigrants and blue-collar workers.
Barre's social structure likewise failed to accommodate its newer residents. Social life revolved
around a network of clubs and organizations which effectively barred immigrants and other
newcomers. Residentially, Barre's "other half' clustered in the poorer neighborhoods on the
north end of town while native-born white-collar workers occupied the rolling hills on the south
end. A clique of businessmen and professionals dominated city government. They kept taxes
low by limiting expenditures for education and social welfare and only funding projects which
benefited the city's business interests.
Ultimately, a pattern of almost total social segregation emerged. Immigrants and blue-collar
workers forged their own separate and parallel social network, comprised largely of ethnically
oriented religious and mutual aid societies. Labor unions assumed tremendous importance, both
socially and economically. A series of bitter strikes and lockouts in the 1890's and early 1900's
dramatized the depth of social divisions in Barre and the emptiness of the promise of mobility.

MADDEN, RYAN H. "Coming of Age on the New England Frontier." 1988.

There were three stages to a man's coming of age in the early nineteenth century: the age he
attained a profession or independence as a farmer, the point at which he joined a church or
resolved his religious dilemma, and the occasion of his marriage. This study examines the lives
of three St. Albans, Vermont, residents in the early nineteenth century in terms of their coming
of age.
The results of this study show the importance of all three stages of maturing and that, after
passing them, a man led a successful life in nineteenth-century terms. Previous studies have dealt
only with certain parts of the process. The lives of the men in this study demonstrate that all
three aspects should be considered in studies of nineteenth-century men.
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MARSHALL, JEFFREY D. "The Straightest Path to Heaven: The Congregational Foreign Missionary
Movement in Nineteenth Century Vermont." 1982.
The Second Great Awakening gave impetus to many religious and secular reform movements in
the United States. The foreign missionary movement, a theological and psychological extension
of religious revivalism, combined elements of social reform with the goal of worldwide Christian
salvation. By the 1830's, all of the major Protestant denominations had joined the foreign
missionary effort through denominational and interdenominational missionary agencies.
In Vermont, the Congregational Church dominated foreign missionary activity throughout the
nineteenth century, sending 127 native sons and daughters to Turkey, India, Hawaii, and other
lands, under the authority of the American Board of Commissioners for Foreign Missions.
Though an insignificant number among the thousands who emigrated from Vermont in the
nineteenth century, the missionaries represented an important evangelical orientation to the
migration. For young men converted in religious revivals, missionary service offered an
adventurous alternative to the low-paying, rath er pedestrian settled ministries of Vermont. For
young women, as ministers' wives and unmarried teachers and assistants, missionary service
represented an elevated plane for benevolent work and offered an uncommon degree of public
acclaim.
The experience of Vermonters in foreign missions varied from the successful evangelical appeal
of Hiram Bingham in Hawaii to the utter failure of Jesse Caswell and the "Siam band." Louisa
and Joel Whitney achieved limited success among the natives of the Marshall Islands but fell far
short of their own missionary ambitions. The Whitneys' experience demonstrates that a variety
of factors, including family tradition and educational environment, directed young men and
women to missionary careers but that no amount of preparation could guarantee success.
The missionary movement also had a direct impact upon the home congregations, involving
Vermonters at all levels from children fund raisers to the secretary of the American board. As
an expression of evangelical zeal, the missionary movement was partly a response to the largescale emigration from Vermont. Foreign evangelism reinforced the spirit of evangelical piety
aroused in recurrent religious revivals and confirmed to rural Vermonters their central role in
world affairs.

PAGE, JOHN C. "The Social Structure of Revolutionary Bennington." 1979.
Bennington played a leading role in Vermont's revolution and early republican government. The
town was settled in 1761 by three separating New Light congregations from Connecticut and
Massachusetts. Although some early settlers emigrated to Bennington for religious reasons and
others moved as parts of extensive family networks, the greatest force behind the town's
settlement was the increasing hardship caused by overpopulation and depleted soils in the
southern colonies. Bennington satisfied a desire for cheap, productive land and the increased
economic opportunities which went with it.

A specially devised method for estimating precensus populations shows that Bennington grew
rapidly to over 1,200 inhabitants by the outbreak of the revolutionary war. The steady stream
of immigrants caused property values to rise dramatically and created profitable markets for land,
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farm produce, and simple manufactures. Because of its size, location, and relative wealth,
Bennington became the dominant community on the western New Hampshire Grants.
Bennington's population consisted of three distinctive socioeconomic classes. A relatively small
propertyless class included laborers, servants, and transients. A large middle class of small
property owners was comprised of freeho lding farmers and farmer/artisans. The small upper
class consisted of commercial farmers, land speculators, innkeepers, and a few other successful
professionals and tradesmen. This group dom inated political life as well as economic activity.
Nearly all of them had been among the town's first New Light immigrants; by arriving first they
had gained a near monopoly on the town's land supply and, thus, its wealth. This dominant
social position was solidified by the second generations of the town's wealthiest families, who
intermarried extensively to form the family compact of revolutionary Vermont.

SAWSSOLIA, BARRY D. "A Tale of Three Cities: Municipal Incorporation in Vermont." 1981.

New England Jagged behind other colonies in city incorporations primarily because New England
town governments possessed more adequate powers to meet the needs of local residents than
communities elsewhere. As its leading villages grew, however, they became increasingly more
complex than the towns in which they were situated. Between 1865 and 1922, seven such villages
in Vermont incorporated as cities.
Population concentrations and expanding business and industry required water mains, sewers,
paved streets, more extensive police and fire protection, and other services not perceived as
necessary by the Jess highly populated portions of the town. Although villages could tax their
inhabitants to provide these services, Vermont Jaw required that a portion of the village's special
revenues go to the town. Because of this, some contemporaries advocated city status independent
from the town government for their village.
Increased population and economic growth did not automatically lead to incorporation. Civic
pride and local boosters were also necessary. Generally, business and professional men
spearheaded the movement. They contended that city government would lead to greater
efficiency, attract additional business and industry, and promote greater prosperity. Moreover,
boosters espoused the creation of a city because it would curtail the flow of village taxes to the
town and make more resources available for civic improvements. The city became a symbol of
a progressive, forward-looking community. Although the contests for incorporation were
sometimes fierce, they seldom attracted sustained public participation. Differences between the
village and the surrounding agricultural components of the town led to a division of the town into
separate political units at incorporation.
This fragmentation contrasts with what usually took place in America's largest cities. Many of
these great metropolises expanded in the late nineteenth and early twentieth centuries by
annexing outlying suburbs to rationalize their services, to have one "efficient" fire department,
rather than a half-dozen decentralized systems. Suburbs desired annexation to the city to acquire
services at a lower cost per capita than they could supply to themselves.
Although Vermont attempted to imitate the national models by incorporating cities, the state
deviated from the pattern by dividing its most populous communities into smaller entities.
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SANFORD, DUDLEY GREGORY, JR. "The Presidential Boomlet for Governor George D. Aiken, 19371939, or You Can't Get There from Here." 1977.
The election of 1936 seemed to portend the collapse of the Republican party. Alfred M.
Landon, the GOP's presidential candidate, captured only the meager electoral votes of Maine
and Vermont. The Republican congressional majorities of the 1920's had been dissipated until
only seventeen senators and eighty-nine representatives remained. A similar attrition occurred
among Republican governors. Clearly, the Republican elephant was an endangered species.
A5 the party's leaders of the twenties succumbed to age, factionalism, and electoral defeat, there
was a call for new leadership. The search for new leaders focused attention on the few
Republicans who emerged during the Democratic ascendancy, and in rapid sequence, these men
were paraded before the public. Arthur Vandenberg, George Aiken, Thomas Dewey, Robert
Thft, and, eventually, Wendell Willkie were ballyhooed as modern Moseses capable of leading
the party out of the electoral wilderness.

From 1937 to 1939, Vermont Gov. George Aiken, as one of the few successful Republican
candidates in 1936, received attention as a contender for the nomination . Swiftly rising through
Vermont politics, Aiken showed great voter appeal and combined faith in such traditional
Republican shibboleths as the balanced budget with a belief in the humanitarian role of
government. His original visibility as a successful Republican was enhanced by his opposition
· to federal flood control plans, which made him a champion of local self-government to those who
feared the centralization of power under the New Deal. In 1938 Aiken, with the help of Leo
Casey, a former publicity director of the Republican National Committee, engendered rumors
of a campaign for the nomination by attacking the Republican national leadership and New Deal
excesses. The rumors were then used to weight Aiken's demands for a "new republicanism" and
enlist aid in Vermont's resistance to the infringement on states' rights inherent in the federal
flood control program. In January 1939, after gaining a respite from federal pressure, Aiken let
the boomlet fade. The following year Aiken waged a successful campaign for the U.S. Senate
where he served from 1941 until his retirement in 1975.

WOODRUFF, MARY E. "In Search of Usefulness:
Graduates." 1985.

The University of Vermont's First Women

Education for American women changed dramatically throughout the nineteenth century and
altered women's lives. Young girls in the early years of the century were educated in the home
or in common schools. Gradually a system of female seminaries was established, which offered
training to young women for their roles as wives and mothers. In the last quarter of the
nineteenth century, women gained access to a college education.
Throughout this process of change, women themselves were a force which influenced reform,
while they also interacted with broader movements within the larger society undergoing
modernization. Their experiences in female seminaries and particularly in colleges helped change
the traditional prescriptions about women's social roles. The first generation of college women
was on the cutting edge of these changing attitudes of women and toward women. In stretching
options for women, they encountered varying degrees of opposition and fulfillment; nevertheless,
they expanded women's role to include increased activity within the larger society.
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The decision of the University of Vermont (UVM) to admit women and undertake curricular
reform followed national trends in the nineteenth century. The lives of UVM's first women
graduates reflected the tension inherent in the social constrictions on Victorian women and the
female college graduates' search for usefulness. Beyond college, each woman faced the issues of
marriage and career. Their individual experiences suggest a variety of viable options between
society's prescriptions for women and their personal ambitions.

YALE, ALLEN RICE, JR. ''Vermont Haying: The Impact of Changing Technologies." 1983.
Histories of agricultural technologies overflow with dates and details of engineering innovations
but seldom describe step-by-step the processes in which the technologies were used. They
generally omit nonmaterial and affective aspects altogether. This thesis examines the impact of
the mechanization of haying on the productivity, labor needs, capital needs, and lifestyle of the
Vermont farmer by recreating four different stages of mechanization through the experiences of
four generations of Vermont farmers.
Marshall Castle, haying in Essex, Vermont, in the early 1830's, used methods that had changed
little from previous centuries. The hay was cut with a scythe, raked with a hand rake and tedded,
cocked, tumbled, loaded, and unloaded with a pitchfork. Draft animals were used only to pull
the cart which transported the hay.

By 1882 when Charles Hinman of Derby was haying, horse-drawn machinery had attained general
application. The horse, however, was the chief source of agricultural power for approximately a
century, a relatively short transitional period between manpower and machine power. The hay
was mowed, tedded, raked, and transported with horsepower but still loaded and unloaded by
hand.
On the same farm fifty years later, Wellman Rowell was making the transition to motor power.
The transition was not complete, for not all implements or operations were yet adapted to the
tractor, nor was the tractor always utilized optimally. The horse and motor shared the tasks of
haying.

By the 1980's the horse had completely disappeared from haying; the tractor dominated every
aspect. Haybines, tedders, rakes, and balers were all driven by tractor power. In the extreme case,
the farmer never touched the hay until it was time to feed it out. Don Kilborn's operation in
Derby illustrated one of the permutations of modern haying technology. Kilborn related less
than his predecessors to other men and more to balance sheets and machinery.
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HOME ECONOMICS
BHATTACHARYYA, DIPA. "An Investigation of the Effects of a Breakfast Program on the Physical and
Educational Aspects of Elementary School Children." 1975.

A school breakfast program was conducted on a voluntary basis among ten-, eleven-, twelve-, and
thirteen-year-old children from grades five and six of an elementary school in the state of
Vermont. The objective of this study was to explore the nutritional and educational merits of
the school breakfast program. A total of forty students participated in the program for varying
numbers of breakfast days ranging from one to eighty. Height, weight, class attendance, and
reading scores were recorded for the participants prior to and after the school breakfast period.
Th evaluate the significance of the degree of breakfast participation on the measured parameters,
the participation group was divided into two groups (group A :5 40 days, group B > 40 days),
based on greater or less than half the total period of school breakfast attendance. Disproportionate data analysis was applied to evaluate the observed changes in anthropometric measurements,
reading scores, and class attendance of the participants based on the degree of breakfast
participation, age, sex, and grade of the participants involved. A positive change in class
attendance among grade five participants was observed during the breakfast period. Additionally,
a significant change in height was noted for the group attending the larger number of breakfast
days. However, the present change in height is difficult to associate conclusively with the school
breakfast due to the limitations above mentioned. The results of this study are limited by a short
and interrupted program period attended by a small number of participants and by the lack of
assessment of participants' home breakfast intake, participants' degree of nutritional deprivations,
and prior physical growth rates. No significant differences in weight and reading score could be
attributed to the degree of breakfast participation. Age and sex did not appear to affect
significantly the difference in height, weight, and reading scores.

KIM, YOUNG SHIM. "The Effectiveness of Parental Participation in a Nutrition Education Program
in the Third Grade." 1978.

This study was designed to examine a method of involving parents in a nutrition education
program in the elementary school. Three third-grade classes in a neighborhood elementary
school were exposed to six nutrition classes over a period of four weeks. The lessons (thirty
minutes each) were taught by the regular classroom teachers, using lessons and materials
provided. Tho classes designated as the experimental group received, in addition to the
classroom instruction, three homework assignments and instructional materials not included in
the classroom sessions and requiring parental help for completion. Letters were sent to parents,
requesting their participation in helping children with the homework assignments. Both
experimental and control groups received a pre- and posttest of nutrition knowledge.
The degree of parental participation was very high as 99.1 percent of all homework assignments
were returned, and 87.8 percent of the answers were correct. Scores on the pretest were 70.0 and
75.9 percent for the experimental classes and 69.1 percent for the control class. Mean percent
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improvement between pre- and posttest scores was 11.4 and 5.4 percent for the experimental
classes, respectively, and 11.3 percent for the control. Although nutrition knowledge as m~asured
by pre- and posttest scores did not differ between experimental and control groups, thts study
would suggest that homework assignments may be used as a means to involve parents in nutrition
education in the elementary school.

LICKWAR, JEANNE LISBON. "Familiarity Used as a Method to Increase the
Acceptance of Vegetables and Fruits by Primary Age Children." 1975.

Recognition and

A vegetable-fruit education program was investigated as a method to increase the recognition and
acceptance of vegetables and fruits by primary-age children . A significant number of failures
occurred for three vegetables tested for recognition and for a greater number tested for
acceptance. The frequency of serving vegetables and fruits by the mothers and acceptance by the
children were found to be positively associated for four vegetables and fruits. The three
educational sequences used in this study were all successful for increasing recognition but unsuccessful for increasing acceptance. More than one-half of the children were able to recognize 89
percent of the thirty-six vegetables and fruits, while only 53 percent of the vegetables and fruits
were acceptable to the children. An 89 percent agreement was found between mothers and
children regarding the acceptance of thirty-five vegetables and fruits. The results of this study
indicate that the methods used may be effective for increasing recognition and, to a lesser degree,
acceptance.

NICHOLS, JOHANNA L. "The Presence of the Outreach Worker in a Self-Help Modality: Parents
Anonymous of Vermont." 1980.

The resources of the self-help group are the efforts, knowledge, and concern of the members
themselves. Members achieve parity as they give and receive support, identify with each other,
share experiences, learn new roles, and become involved in day-to-day support.
One specific-purpose self-help group, Parents Anonymous (PA), combines the self-help approach
with volunteer professional sponsors. The role of the sponsor is to facilitate communication and
to support the chairperson (member) in weekly chapter meetings. The chairperson runs the
meetings and contacts members during the week. Members develop a phone network to call each
other for support and at times of crisis. Though outreach is not a new concept to the
organization, the presence of outreach workers raises new issues. How is the role of the outreach
worker perceived by the sponsors and members? Is this consistent with self-help theory? Is it
possible to define the role of the outreach worker to include providing services to members,
which will in turn feed back support to the group and insure the integrity of the self-help model
of Parents Anonymous?
In designing the research method, the investigator interviewed PA members, chairpersons, and
sponsors to address the most pertinent issues around outreach for the organization. The survey
was developed to protect anonymity and to reach the greatest number of members in the
organization. The survey was divided into four sections to elicit data on chapter history, the status
of the outreach worker, the role of the outreach worker, and the benefit of the outreach worker
to the group.
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The survey results, in a strict sense, are not generalizable to the theory of self-help as a whol e
but are analyzed as to their pertinence to a specific-purpose group. Members of the organization
responded that the outreach worker should be paraprofessionally skilled, receive training, be
hired by the individual chapters and funded by the state office of Parents Anonymous, should be
supervised by sponsors, chairpersons, and the state coordinator, and should stay with the chapter
as long as the relationship with the group is constructive and effective. Involvement in chapter
meetings was not clearly defined. The outreach worker should possess certain characteristics. The
outreach worker would provide specific services to new members, ongoing members, and the
chapter.
General conclusions may be drawn from the analysis of the survey results. Members of the
organization felt that outreach would have a positive effect on the group, while sponsors felt
divided on the general effect of the outreach worker on the model of self-help. One sponsor
noted that direct service should be secondary to group development in a self-help group. The
role of the outreach worker should be carefully defined to support the roles of the chairpersons,
members, and sponsors and should feed back to the mutual support of the group. The function
of the outreach worker should be to strengthen members' helping roles with each other, to model
outreach skills while empowering members. While Parents Anonymous combines the services of
professional sponsors with the self-help model, those services are voluntary. Before funding
outreach workers, the organization should consider developing a volunteer outreach network.

VINCI, DEBRA MARIA. "Energy Content and the Effects of Travel Time upon the Ascorbic Acid Levels
· of Selected Title VII Meals in Vermont." 1979.
The objective of this study is to determine whether transportation (holding) time is a critical
factor in obtaining food of optimal nutritional quality through a catered foodservice system.
Since ascorbic acid is sensitive to heat and oxidation, it serves as an excellent variable in
determining nutrient loss as a result of transportation time.
Sample meals were collected on three different menu days from Title VII meals prepared by a
foodservice company. These meals are prepared in a central kitchen, plated per person, and
transported to the meal site. Transportation time from the central kitchen to the meal site was
approximately thirty minutes for intracity delivery and sixty minutes to the rural areas; thus,
simulated transportation times for the study were zero, thirty, and sixty minutes. For each day,
three sample meals were collected per time period, nine samples per day, a total of twenty-seven
samples.
Meals were collected at the foodservice kitchen and transported in insulated containers to the
laboratory. Transit time to the laboratory was comparable to the usual loading time at the
foodservice company; therefore, arrival at the laboratory was zero minutes. At designated times,
individual food items of each sample meal were weighed and blended with a measured amount
of distilled water and ice. An aliquot of this composite was placed in bottles with oxalic acid as
a preservative. The samples were stored at -40° C until analyzed for ascorbic acid content by the
microfluorometric method.
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TI-ansportation time had no significant effect on ascorbic acid content although there was a
difference among menu days (p ~ 0.001). A significant relationship was found between
temperature and ascorbic acid levels of the meals (p ~ 0.05).
Caloric content and caloric contribution from protein, fat, and carbohydrate were discussed in
relation to the nutrient guidelines of the Title VII Nutrition Program for the Elderly (Public Law
92-258).
Analyzed values for ascorbic acid content, calories, protein, fat, and carbohydrate were compared
with published values to evaluate the validity of food composition tables. On a total meal basis,
analyzed values for ascorbic acid agree with calculated values. Carbohydrate values obtained
from proximate analysis and calculations from food composition tables differed by 5.6 percent.
Calculated values for calories, protein, and fat were approximately 12, 17, and 36 percent,
respectively, above analyzed values.
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HUMAN DEVELOPMENT AND FAMILY STUDIES
PETERSON, JANET RICHARDS. "Academic and Social Experiences of University Students over Fifty
Years of Age." 1986.

Beginning with the GI Bill of Rights after World War II, there has been an ever-increasing shift
away from the traditional eighteen- to twenty-two-year-old in the university student population .
This is a trend which will benefit both the general population and the universities. With a
decrease in the percentage of the population of those formerly termed "college age" and an
increase in the percentage of the population fifty and over, the institutions of higher lea rning will
seek to promote the availability to, and the benefits of, life-lo ng learning for older persons.
The present research documents the experiences of the student population over fifty years of age
attending the University of Vermont on a full - or part-time basis. The results of this survey
should encourage more older students to undertake collegiate-level studies and assist
administrators of institutes of higher learning better to serve this student population.
A questionnaire was sent to all students over fifty years of age enrolled in the summer and fall
1983 terms at the university. There were a total of 154. Half (50 .5 percent) returned the
questionnaire. Of those, 61 percent were women, 39 percent were men. The questionnaire asked
for biographical data, courses enrolled in, reasons for and concerns about enrollment, and
general and specific experiences at the university. There were several open-ended questions to
allow fuller expression by the students.
Overwhelmingly, the respondents expressed very positive ideas about their status as students and
their degree of self-confidence. There were some helpful and specific suggestions made for both
the institutes of higher learning and the older, returning students.
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HUMAN NUTRITION AND FOODS
BUSHA, JOSEPHINE. "Relationships between Selected Consumer Characteristics and the Buying of
Vermont Produced Foods." 1983.

The recent interest in modifying and diversifying th e agriculture of Vermont has led to a number
of market development activities in the state. Info rm atio n abo ut consumer behavior and
preference for Vermont-produced foods, how ever, is limited. This proj ect was designed to
investigate the relationship between selected co nsumer characteristics and the buying of locally
produced food and to determine the relative usefuln ess of these characteristics to predict
purchases of Vermont food products.
Using telephone survey methodologies, a random sample of the Vermont population was
interviewed about the number and frequ ency of purchases of locally produced food, the outl ets
patronized, and the reasons for such purchases. Demographic and economic characteristics of the
respondents were ascertained. In addition, information about home food production and home
food preservation activities was obtained. An Index of th e Dependent Variable was constructed,
which classified respondents according to th e number and th e frequency of their purchases of
Vermont-produced foods .
Four demographic and eco nomic characteristics proved to be significantly (p :::; .05) correlated
with the Index of the Dependent Variable. Household size, income, and ed ucational attainment
all tended to rise with the Index of the Dependent Variable. Length of residence in Vermont was
negatively correlated with th e Index of th e Dependent Variable. That is, as length of residence
decreased, the Index of the Dependent Variable increased. Other demographic and eco nomic
characteristics studied, which were not significantly correlated in this st udy with the Index of the
Dependent Variable, were: age, sex, employment status, area of residence, and having grown up
on a farm. Three variables relating to home food productio n and preservation were significantly
(p :5 .05) correlated with the Index of the Dependent Variable: having a vegetable garden,
preserving home-grown food, and preserving purchased, locally produced foods. Another home
food production activity, raising food other than a garden, was not significantly correlated with
the Index of the Dependent Variable.
Stepwise regression analysis indicated that two variables, income and preserving hom e-produced
food, explained 24 percent of the variance in th e Index of the Dependent Variable. Further
research is needed to explain more fully the consumer characteristics which relate to the buying
of Vermont produced foods .
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MECHANICAL ENGINEERING
BEYNNON, BRUCE. "The Vermont Spinal Fixator for Posterior Thoracic, Lumbar and Lumbosacral
Spine Stabilization." 1986.

Current surgical implants for spine stabilization each continue to have one or more various
drawbacks in dealing with single level instability (such as fracture, tumor, spondylolisthesis, or
"segmental instability") in the thoracic, lumbar, or lumbosacral regions. These problems include
the need to involve too long a segment of the spinal column, the absence of "rigid" threedimensional fixation, and the need for careful postoperative bracing to prevent displacement of
implant. All three of these problems occur in the most commonly used implant (Harring1on
distraction rods). Th address these drawbacks, a new spinal implant (for convenience, the
Vermont Spinal Fixator or VSF) has been developed, which has th e following characteristics:
(1) it is truly a "fixator" and does not rely upon compression between implant and bone to
achieve stabilization and immobilization (such as is the case with plates and screws); (2) only very
short segments of spine need to be used (e.g., three or even two vertebrae), unlike the
Harrington rod system which involves a larger segment of spine, disrupting normal healthy tissue;
(3) the device can be readily placed in problem areas such as the lumbosacra l region or
laminectomy sites such as the thoracolumbar region, limiting damage to normal healthy tissue;
(4) prior to locking, full three-dimensional adjustability can be easily accomplished, and thus
three-dimension fracture reduction is obtained, unlike all other implants which afford only
limited adjustability; and (5) it is sufficiently compact to allow the entire device to be placed
internally.
The Vermont Spinal Fixator consists of four specifically design ed vertebral screws placed in a
bilateral configuration, posteriorly through the pedicles of th e vertebral bodies, at the levels
immediately above and below the lesion (fracture, instability, tumor, etc.). The two screws on
each side of the spinous process are rigidly joined to a smooth "connecting rod" by means of
special clamps. Each clamp allows one translational and two rotational movements prior to
clamping. The design development of VSF has taken the following course and is presented in this
work as corresponding chapters:
I.
II.
III.
IV.
V.
VI.
VII.
VIII.

Review of Spine Implants and Early Development of VSF
Vertebral Morphometry
Pedicle Screw Design
Depth of Screw Penetration into Vertebrae
Adjustable Clamp Design
Fatigue Evaluation
Fatigue Evaluation of VSF
Design Evaluation of Fixator
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MEDICAL TECHNOLOGY
RUSSELL, ELEANOR M. "Task Determination and Job Classification in the Clinical Laboratory."
1975.

This paper addresses the existing confusion in clinical laboratories regarding the roles and job
expectations of the three kinds of laboratory worker now being train ed: the Clinical Laboratory
Assistant, the Medical Laboratory Technician, and the Medical Technologist.
Using guidelines derived by the American Society for Medical Technology and task studies which
have been performed by other researchers, a method of determining appropriate staffing based
on job analysis is described. The chemistry division of the Medical Center Hospital of Vermont
laboratory is used as an example of the process.
The paper concludes with a suggested set of job specifications for the Medical Center Hospital
of Vermont laboratory and other similar laboratories and a set of suggested job descriptions for
the hospital chemistry division.
It is suggested that this approach to the determination of appropriate laboratory staffing would
be applicable to any division of any laboratory. The benefits derived from improved utilization
of staff include improved efficiency and economy for the laboratory and increased job satisfaction
for its personnel.
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MICROBIOLOGY AND BIOCHEMISTRY
BRUNS, MATTHEW j. "Analytical Biochemica l Studies on Mycotoxins in a Northwestern Vermont Feed
Sample Survey." 1984.

An improved method for screening agricultural commodities for mycotoxin contamination has
been developed, using two-dimensional thin laye r chromatography. Thirteen different mycotoxins
can be detected and quantified in re presentative sa mpl es of simple and compound feedstuffs . The
lowest limits of detection for each of the mycotoxi ns tested are as follows: aflatoxin B 1, 0.3 uglkg;
aflatoxin B2, 0.3 uglkg; aflatoxin G 1, 0.7 uglkg; aflatoxin G 2, 0.3 uglkg; citrinin, 50.0 uglkg;
diacetoxyscirpenol, 77.0 uglkg; ochratoxin A, 3.0 uglkg; patulin, 200.0 uglkg; penicillic acid, 10.0
uglkg; sterigmatocystin, 7.0 uglkg; T-2 toxin, 7.7 uglkg; verrucarin A, 6.5 uglkg; and zearalenone
(F-2 toxin), 11.0 uglkg.
The aforementioned screening assay has been used to detect and quantify thirteen different
mycotoxins in standing field corn samples, samples of corn silage, high moisture corn, and
haylage collected on forty-seven farms in northw este rn Vermont. Representative feed samples
were removed at five intervals during a te n-month sampling period which began in the late
summer of 1981 and ended in the spring of 1982.
The presence of several mycotoxins has been demonstrated in feed samples from nineteen of the
farms surveyed. Those mycotoxins are as follows: diacetoxyscirpe nol, kojic acid, ochratoxin A,
patulin, penicillic acid, T-2 toxin, verrucarin A, and zearalenone. This is the first time that the
prese nce of verrucarin A and di ace toxyscirpe nol had been documented in nature.
In this study the proportion of mycotoxin-contaminated samples increased as the ensilement
methods changed from airtight upright silos to concrete capped and then uncapped upright silos,
and finally, to horizontal storage methods, e.g., bunke r silos and open feed piles. However, there
was no appreciable difference in th e number of mycotoxi n-contaminated samples taken from
capped versus uncapped horizontal feed storage methods.

CARSON, GERALD RICHARn "Protein Hydrolysis by Lake Bacteria." 1978.

This study attempted to identify the genus or genera of bacteria important in degrading an
insoluble protein substrate, Hide Powder Azure (HPA), in a portion of Lake Champlain.
Flavobacterium and Pseudomonas strains were often found in the lake water, the former being
dominant throughout the period of ice-cover. Assays designed to measure proteolysis were
dominated by pseudomonads. Three pseudomonads and a Flavobacterium strain were studied
more closely to determine growth and proteolysis rates, cell densities, and the effects of mixing
the species. The study suggests that Flavobacterium is an important group hydrolyzing protein
under laboratory assay conditions. All three pseudomonads studied grew well in the assay flasks
but demonstrated little proteolytic action against HPA. Several possible explanations of this
effect are discussed.

CLAN~

TIMOTHY PATRICK. "Antibiotic and Heavy Metal Resistance Patterns of Bacteria Isolated
from the Winooski River, Vermont." 1981.

A total of 1,081 bacterial isolates were obtained from the Winooski River drainage basin in
Chittenden County, Vermont, and identified to the genus level. Groups selected were
streptococci, Gram-positive non-streptococci, Aeromonas-Vibrio, Gram-negative non-fermenters,
and enterics. Samples were collected over the course of one year from three sites chosen to
represent urban, agricultural, and undeveloped areas. Antibiotic and heavy-metal resistance
patterns were determined for each of the isolates. At each site the most commonly occurring
antibiotic resistance pattern was: ampicillin, gentamicin. Among the enteric isolates, the most
common antibiotic resistance pattern at each site was: ampicillin, cephalothin, gentamicin . Other
antibiotics studied were chloramphenicol, kanamycin, streptomycin, and tetracycline. The most
frequent heavy-metal resistance pattern at each site was: cobalt, lead, nickel, zinc. Other metals
tested were cadmium and mercury. Mercury resistance occurred in 2 percent of the isolates.
Among the mercury- and cadmium-resistant isolates, nearly 80 percent were also resistant to
three or more antibiotics. There were no major differences noted for the resistance patterns from
among the three sites.
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NATURAL RESOURCE PLANNING
BACKS, STEVEN EDWARD. "Characteristics of Brood Habitat of Ruffed Grouse (Bonasa umhellus) in
Grafton, Vermont." 1979.

Characteristics of habitats used by broods of ruffed grouse (Bonasa umbel/us) in Grafton,
Vermont, were analyzed to quantitatively describe current habitat conditions. During the
summer of 1977, habitat at the locations of four radio-marked broods and unmarked broods was
measured, using nested quadrat and point-sampling methods. The minimum area of home ranges
of radio-marked broods was delineated to examine habitat use. Significant differences in percent
ground cover; densities of shrubs, trees, and total woody stems; tree basal area; and canopy
closure were found among habitats used by broods (p < 0.05). Differences in total stem densities
were largely the result of the differences in shrub stem densities.
The quality of the habitats used by broods of ruffed grouse was evaluated by comparing total
stem densities and the size of home ranges relative to the distribution of habitat. Habitat considered high in quality was associated with a six-year-old clearcut (one hectare [ha]) composed
primarily of dense hardwood shrubs. This habitat had the highest total stem density (55,000
stem/ha) and the smallest associated home range (two hectares). Habitat considered
intermediate in quality occurred where early successional stages of forest types were interspersed
with nonforested types such as abandoned fields . Thtal stem density was intermediate (20,000
stems/ha) and the associate home range was seven hectares. Habitat considered marginal in
quality existed in mature forest types where breaks in the forest canopy, because of selective
logging or windthrow, provided small, scattered areas with relatively more dense ground cover
and hardwood shrubs. Thtal stem density was relatively low (3,000-8,000 stems/ha) and
associated home ranges were thirteen and seventeen hectares.

BARBARO, HENRY LOUIS. "An Evaluation of the Thrbidity Clarification Methods for the Total
Phosphorus Analysis." 1985.

Phosphorus (P) transported in runoff from agricultural land is one of the major non point source
pollutants controlling the eutrophication of surface waters. This fact has promoted an increasing
number of studies which investigate the source and movement of P in farmland runoff.
Agricultural runoff is typically high in P and suspended sediment concentrations. These two
factors can cause interferences with the analysis of P in water, especially with the total P (TP)
analysis. Thrbid water to be tested for TP cannot be clarified with methods such as filtration,
because they would remove the particulate fraction of the water's "total" composition.
Researchers have devised assorted procedures in order to circumvent the interferences caused
by high P and suspended sediment concentrations. These include: (1) standard curve
extension-where the analytical range of the TP test is extended by a factor of six, (2) centrifugation-where the particulate matter suspended in a sample is spun out of solution after the

digestion step of the TP analysis, and (3) dilution-where a turbid sample is diluted before
digestion. Each of these three methods was evaluated.
It was found that the TP values derived from the "exte nded" standard curve (1.0-6.0 mg/1 TP)
were more variable and less reliable than those from the regular standard curve (0-1.0 mg/1 TP).
It is recommended that samples be diluted to the 0-1.0 mg/1 TP range. Using suspensions of
farmland soil, it was also determined that the dilution method more effectively recovered TP
from highly turbid water, as compared to the centrifugation method. Dilution thus has the
advantage of reducing both high P and suspended sediment concentrations. In addition, sample
blanking was determined to be a necessary means of compensating for low levels of turbidity.
A sample blanking strategy for "production" laboratories was thereby developed.

BERKE, PHILIP R. "Rural Water Resources and Land Use Planning." 1978.
Water resource problems have not been given much attention from th e point of view of rural
towns. State water resource agencies are required to work on programs with statewide priorities
and administer federal programs. University water resources research centers usually conduct
research on problems of scientific interest. Hence, small rural towns lacking the finances and
expertise to contract for studies or planning assistance have been left high and dry by federal and
state water resource programs.
In response to this problem, the contribution of this thesis project will be to develop and apply
methods of analysis that place emphasis on local initiative and action in regard to rural water
resource planning and managem ent.
Three subjects are covered as follows:
(1) classifying lake water quality, (2) planning
undeveloped lakeshore, and (3) ident ifying a water resource planning procedure fo r rural towns.
Case studies on Lake Champlain in Ferrisburgh, Vermont, and Lake Parker and Tildys Pond in
Glover, Vermont, illustrate how th ese techniqu es are used in an actua l rural water resource
planning program.

BIKALES, EDWARD A. "Perceived Environmental Quality: The Missing Predictor of Environmental
Concern?" 1987.
Perceived environmental quality is a potentially important but largely un st udi ed predictor of
environmental concern. Previous investigations of correlates of envi ronm ental concern have
focused on standard demographic variables-age, education, income, sex, and residence-and
have produced ungratifying results. Most models have explained 15 percent or less of th e
variation in environmental concern. As a result, several authors have suggested future studies
look beyond the traditional demographic variables to more cognitive ones.
This thesis investigates whether respondent perception of the quality of the natural e nvironment
is one of those predictors. Specifically, the main working hypothesis states that the perception
of better environmental quality is negatively associated with environmental concern.
Survey data were collected from a random sample of 503 Vermont residents to test this
hypothesis. Measures of three dimensions of perceived e nviro nm e ntal quality (PEQ) were used:
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perceived present quality of the environment, perceived trend in quality of th e environment, and
perceived severity of the problem of environmental quality. A second hypothesis states that th e
strength of association with environmental concern will differ for the three measures of perceived
environmental quality, increasing in strength in the order just list ed.
The survey data lend considerable support to the first hypothesis, that PEQ is negatively
associated with environmental concern. All three dimensions of perceived environmental quality
exhibit significant associations with environmental concern. Additionally, the relative magnitudes
of these three associations are as predicted in the second hypoth esis.
Inclusion of perceived environmental quality substantially strengthens models attempting to
explain variance in environmental concern. Although these results must be read with caution for
a number of reasons, they offer the hope that, combined with other cognitive approaches, better
models can be created to explain variation in environmental concern.

BOWER, STEVEN T. "Error Assessment of Model Surfaces Generated from Point Data." 1991.

With the increased availability of geographic information systems (GIS), three-dimensional model
surfaces can be readily generated from point data sets havingz values measured at locations.x,y.
Model surfaces can be used to estimate the z values at points intermediate to their original data
sets. Assessments of model surface error frequently compare known z values at test points to th e
model surface's estimated z values at those points. However, other surface measures are
available for error assessment. For example, the range of surface z values can be divided into
intervals (as in contour intervals), and the areas falling within the intervals can be measured
directly from the model surface. Likewise, it is generally possible to compute or estimate th e
volume falling beneath a model surface. These surface-derived area and volume estimates
correspond to the frequency distribution and mean of the modeled variable, respectively, and can
be compared to conventional statistical estimates.
Th test the use of area and volume estimates for error assessment, forest sample inventory data
for the State of Vermont were used to derive isarithmic and Thiessen polygon model surfaces
for a series of variables. A triangulated irregular network (TIN) derived from the original data
points was used to generate the isarithmic surface lines. However, a TIN is inherently confined
to the extent of the data points and typically will not cover certain regions of the study area close
to its boundary. Several methods were tested for extending the reach of a TIN beyond a study
area boundary, all of which used pseudopoints established outside the study area. An algorithm
is recommended that produces a pseudopoint density close to that of the original data points and
which ensures that the resulting TIN will cover the entire study area.
Model surface errors for isarithmic and Thiessen polygon surfaces were measured, using
conventional methods (comparing the surfaces to test points with known z values), and by
comparing surface-derived area and volume estimates to corresponding statistical estimates.
Isarithmic surfaces were found to exhibit less average error than the Thiessen surfaces at a given
test point. However, Thiessen surfaces exhibited no significant area estimate errors, while most
of the area estimates derived from the isarithmic surfaces differed significantly from their
corresponding statistical estimates.
In particular, the isarithmic surfaces systematically
underestimated the areas in the low and high ends of the variable range.
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CALLINAN, ELAINE A. "Differential Campsite Pricing in Three Vermont State Parks." 1983.

1Wo issues in outdoor recreation management which are receiving current research attention are
(1) spatially concentrated visitor use within public campgrounds, which has a negative effect on
the environmental attributes of popular, heavily used campsites; and (2) the appropriate level of
public outdoor recreation fees, especially with regard to concerns of efficiency and equity. This
study combined these issues by examining the effect of campsite fee differentials on the
distribution of campground use along with campground revenues and equity issues.
During August 1982 three Vermont state park campgrounds were assigned differential campsite
fees, based on historical campsite occupancy rates. Campsite selection patterns were recorded
for each camper included in the study. A questionnaire was also used to gather data on selected
camper characteristics.
Results showed that a plurality of campers continued to select the historically most popular
though higher priced campsites. When compared to previous years, however, there was a small
but statistically significant shift in overall campground use from high-priced to low-priced
campsites. The only statistically significant difference between campers who selected high-priced
and low-priced sites was length of stay at the park; those who stayed longer tended to choose the
high-priced sites more often. Finally, the campsite differential fees resulted in increased
campground revenues over the traditional flat fee structure. It is concluded that campsite
differential pricing is a potentially effective management tool to redistribute visitor use and raise
campground revenues. However, further research is recommended to determine the most effective differential fee structure.

CIALI, CHARLES. "Surveying Hikers on the Long Trail: A Methodological Study." 1977.

A two-year research project was conducted to determine the feasibility of using Green Mountain
Club caretakers and rangers to collect a broad spectrum of information on hikers using the Long
nail in Vermont. A pilot study was conducted during the summer of 1975 to test the
methodology and refine the questionnaires. 1Wo questionnaire forms were used to sample hikers
encountered on the trail and hikers staying overnight in trail shelters. Four measures of observer
performance were tested during the summer of 1976. These were: the number of forms
completed, missing data rates, sample representativeness, and interobserver reliability. The
results indicated that the method is both feasible and economical. A 35 percent sample of hikers
staying at trail shelters was obtained. The number of forms completed and the degree of
completion varied significantly among individual observers. Observational information was
collected more readily than conversational information. Several recommendations were made
which would improve the reliability and validity of the data collected. These included: instituting
data collection as part of the normal duties of caretakers and rangers, limiting the amount of
conversational information requested on the forms, developing a random day sampling scheme,
and extending data collection to cover most of the trail system by employing all available
caretakers.
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DRISCOLL, DANIEL. "The Availability of Nonindustrial Private Land for Public Outdoor Recreation
in Morristown, Vermont." 1985.

During 1983-1984 a study was conducted in Morristown, Vermont, addressing the issue of
availability of nonindustrial private lands for public outdoor recreation use. Information on
landowners' attitudes and policies regarding public recreation use of their land was collected
through a telephone interview. In addition, extensive data were collected on various physical
characteristics (e.g., size, topography, water bodies, access, cover type) of the sampled properties.
Parcel size was the only physical variable that significantly affected either landowners' recreation
policies or public utilization of certain lands for specific recreation activities.
It was found that the primary recreational use concerns of landowners were property damages
and control of users. Despite these concerns, the majority of landowners who prevented one or
more activity(s) would have allowed the activity(s) if recreationists were to seek permission first.
Additional conditions of interest were controlling when and/or where activities occurred on the
property. Landowners who prevented recreation expressed little interest in opening their lands
in exchange for monetary benefit.

The majority of landowners in the study who prevented recreation did so in response to instances
of abuse or out of a fear that such abuse would occur. Educational efforts that promote "user
ethics" and landowners' understanding of the important role their land plays in providing the
public with adequate recreational resources should be designed and implemented where
appropriate.

DUDEK, PAULA C. "Selected Resource Factors and Site Characteristics Influencing Hiking Trail
Selection in Vermont." 1984.

The volume of hiking activity is disproportionately spread throughout Vermont's statewide trail
system. This study was undertaken to determine the extent to which physical resource factors and
site characteristics influence the distribution of registrants on Vermont trails.
The number of registrations for thirty-one hiking trails was collected during the 1979 Vermont
hiking season. 1Welve physical resource factors and site characteristics were selected to explain
variability in the registration count data.
Tho hiking demand models were formulated to assess the individual and interactive effects
among the physical resource factors and site characteristics. Least squares regression was used
to estimate the relationships between registration count and the explanatory variables.
Trailside accommodations and summit trails with access to water were important factors in the
interaction model. The no-interaction model revealed that distance from major Eastern
population centers, water, and trail type were major influences on hiking trail selection. The
conclusion was made that financial resources should be directed towards management of trunk,
summit, approach, and water-related trails. Overnight accommodations should be maintained on
trunk and approach trails.
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FOLKMAN, PAUL JAMES. "Some Implications of Water Law and Rights towa rds Land Use Planning:
Vermont Case Studies." 1980.

A theory that water law and rights have an effect on land-use planning and, therefore, should be
included as a component in the land-use planning process is proposed. Research presented
summarizes Vermont's common, statutory, and administrative water laws and rights. Three
Vermont case studies are examined, which substantiate the proposed theory. The case study
examples include a diversity of water resources and laws such as: running waters (river) and
administrative law, standing surface water (lake) and administrative and statutory law, and
groundwater and the common law. The case studies identify some implications these various
water laws have on the land-use planning process. The primary conclusion is that a review of
water laws and rights should occur at the data collection stage in the land-use planning process
to preclude land-use planning and water law conflicts.

FRANCIS, DAWN HARRINGTON. "Ski Area Development in Vermont: Community Impact Analyses."
1983.

The major objective of this study was to measure and eval uate some of the socioeconomic
impacts that the downhill ski industry and its associated development have had on the ski area
communities of Vermont during the last twenty years.
'TWenty-five Vermont towns were selected on the basis of their proximity to the largest ski areas
in the state. Secondary data were compiled for each town, resulting in a comprehensive statistical
profile covering a range of demographic, economic, and social characteristics.
'TWenty-five towns without ski area development were also selected, and comparisons between
the two groups of communities in terms of the aforementioned characteristics were made. This
aided in determining what differences, if any, existed in ski towns as opposed to other rural
Vermont towns. Growth rates were also compared for the years from 1960 to 1980 to determine
if th ere were any significant trends occurring as a result of ski area development.
It was discovered that communities with ski areas located within them were significantly different
from other rural communities for a majority of the socioeconomic characteristics examined. Ski
resort towns were generally smaller with respect to population size than towns without ski area
development, had a slightly older median age, had fewer children enrolled in their school
systems, and had a smaller number of households and fewer people living in these households.

In 1980 ski towns on the average had more housing units than nonski towns for the first time in
twenty years. Ski resort communities also had fewer housing units that were occupied, more
renter-occupied rather than owner-occupied units, fewer mobile homes, and had higher prices
fo r homes, higher contract rents paid, and a comparable number of housing sales.
A large percentage of listed value in vacation and commercial properties has created a favorable
tax burden for ski town residents compared to residents of other Vermont towns. Due to the high
percentages of vacation and commercial listings, it was found that out-of-town residents own
considerably more property in ski towns than the residents do. Finally, the economic base of
these ski towns was found to be almost entirely dependent on the ski industry.
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GALE, EDWARD A. "Rural Community Self-Development: An Analysis of Community Dynamics in a
Bootstrap Approach to Economic Development." 1990.

Rural Community Self-Development is a new eco no mic development approach designed to
empower local communities to help local people start their ow n businesses. A self-development
strategy includes local governments or nonprofit organizations assisting local entrepreneurs to
create or expand locally controlled enterprises that should in turn be responsive and responsible
to the local community. An extra incentive for rural communities to implement self-development
strategies in the 1980's has been the downturn in rural economies due to the farm crisis, th e
lingering recession of 1982, the depletion of natural reso urces, and a de-emphasis of the federal
government's role in promoting rural development.
This thesis investigates self-development efforts in five rural communities in the northern and
midwestern United States. The communities' response to th eir economic situat io n has been to
attempt a homegrown "bootstrap" approach to increasing employment and income in the area.
The Vermont Northern Growers Co-op is an organic root crop cooperative in East Hardwick,
Vermont, formed to diversify farms and provide supplemental income in an impoverished area
of Vermont's Northeast Kingdom. Orofino Unlimited, Inc., and the Weippe GEM Committee
were formed as nonprofit economic development organizations by local Idaho residents after a
severe slump in the logging industry. The Windmill Market Farm and Craft Cooperative was
formed in Penn Yan, New York, after a local factory closed and farm commodity prices hit rock
bottom. A minibus manufacturing plant, Kansas Coach, was started by residents of Oberlin,
Kansas, as a way of diversifying the local economy in the wake of the farm crisis and a recession
in western Kansas oil fields.
The thesis documents and evaluates the strategies th ese five comm umtl es undertook to
implement their self-development projects and also analyzes the sociocultural and eco no mic
forces that made each project a success (or failur e). The criteria for success common to th e
communities are that (1) an economic crisis situation spurred th e comm uniti es to action,
(2) "horizontal linkages" within the communities were utilized to generate broad-based
community support, (3) the communities chose a development strategy that was appropr iate to
the resources of the community, ( 4) the communities chose an organizational structure suited to
the scale of the activity, (5) the communities were able to raise capital for the self-development
project, and (6) the communities utilized vertical linkages from outside the community to
supplement local self-development efforts.
Finally, the thesis recommends how a change in rural development policies at the federal and
state levels can help other communities institute their own successful econom ic development
strategies.

GRIFFIN, RODNEY E. "An Analysis of Municipal Plans in the State of Vermont." 1976.

This study analyzes the contents of a sample of plans adopted by Vermont municipalities under
the provisions of state enabling legislation. The basic purpose of the study is to identify
variations in the content of municipal plans. The analysis focus es upon two characteristics of
plans: their comprehensiveness and the specificity of their recomm enda tions.
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In order to conduct the analysis, a system for characterizing plans has been developed. This
system serves as a method for objectively quantifying and comparing large numbers of municipal
plans.
This study also traces the development of the municipal planning movement in Vermont and
issues concerning the purpose and nature of municipal plans.

HOPKINS, RICHMOND B., JR. "Agricultural Contributions to Water Quality from Runoff Producing
Zones." 1985.

Agricultural land use has been recognized to be a potentially significant component of non point
source pollution. Quantifying relationships between agricultural land use and surface water
quality is complicated by varying soil characteristics, the spatial distribution of land uses, the
timing and extent of agricultural practices, and hydrologic events. Surface runoff is responsible
for transporting the majority of nutrients and sediment to a stream channel. In the Jewett Brook
watershed in northwestern Vermont, where the effects of Best Management Practice (BMP)
implementation on water quality are continuously monitored, land use and agricultural activities
were monitored on a field-by-field level. Land use was entered in a computerized Geographic
Information System (GIS). Weekly land-use activities were related to surface water quality, using
correlation and stepwise multiple regression techniques. Comparisons were made of water
quality/land-use relationships based on proximity to surface drainage and whether activities had
occurred on runoff-producing zones. Manure application on Soil Hydrologic Group D was
significantly related to stream total phosphorus concentration (r = .62; p = 0.01) when applied
manure was accumulated between runoff events. There were, however, significant correlations
of stream discharge with both stream total phosphorus concentration (r = -.47) and manure
applied on Soil Hydrologic Group D between runoff events (r = -.45). Also, these relationships
were based upon only one year of investigation. Thus, it is not possible at this time to attribute
the cause of fluctuations in stream total phosphorus concentrations to the effect of manure
applications.
Further investigations utilizing mass export data and multiple years are
recommended as improved data sources for this methodology.

INKLEY, DOUGLAS BENTON. "A Quantitative Analysis of Forest Habitat Selected by Breeding
Songbirds in Grafton, Vermont." 1980.

The structure of a northern hardwood-spruce forest in Grafton, Vermont, was related to the use
of this forest by songbirds during the breeding season. Forty plots were observed for five hours
each to record bird use, and seventeen habitat variables were measured on each of these 0.88
hectare plots. Stepwise discriminant function analysis was used to identify variables that were of
value in predicting a species' presence or absence in selected habitats.
Examination of habitat preferences prior to discriminant analyses, using t-tests, indicated that
black-capped chickadees (Parus atricapillus)were present on study plots with higher canopies. No
habitat preferences could be shown for the blue jay (Cyanocitta cristata), scarlet tanager (Piranga
olivacea ), American redstart (Setophaga ruticilla ), and rose-breasted grosbeak (Pheucticus
ludovicianus) . These species were not used in discriminant analyses.
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Discriminant equations were developed for seven species that demonstrated significant (p < 0.10)
habitat selection for two or more variables, using t-tests. The discriminant procedure for the
eastern wood pewee (Contopus virens) indicated that ground cover was important in habitat
selection by pewees. American robins (Turdus migratorius) preferred areas high in slash and
mature hardwood trees. Red-eyed vireos (Vireo olivacea) selected habitat with many hardwood
pulp-sized trees and few large coniferous trees. Areas with slash on the ground, open canopies,
and few deciduous pulp trees were preferred by black-throated blue warblers (Dendroica
caerulescens). High canopies, many snags, and large softwood trees were characteristic of habitat
used by yellow-rumped warblers (Dendroica coronata). The blackburnian warbler (Dendroica
fusca) was present on plots with many softwood but few hardwood trees in pulpwood-size classes.
The ovenbird (Seiurus aurocapillus) preferred mature hardwood forests with shrubs in the understory.
The discriminant equations were evaluated by classifying the original habitat data and a second
set of data from a nearby study area. Evaluation of discriminant equations with the independent
data set verified that red-eyed vireos selected habitat with low stocking density and basal area of
sawlog-sized softwood trees, and high stocking density of pulp-sized hardwood trees. Habitat
preferences identified in the original data for the black-throated blue warbler, yellow-rumped
warbler, blackburnian warbler, and ovenbird were not confirmed by classification of the
independent data. Habitat preferences of the American robin and eastern wood pewee could not
be evaluated with independent data. It was concluded that data from standard forest inventories
were of little use for identifying preferred habitat of twelve songbirds studied, excepting the redeyed vireo.

JAMIESON, CATHERINE ANNE. ''Verification of the Model CREAMS on Two Agricultural Fields in
Vermont." 1985.

A continuous measured parameter computer model, CREAMS, has been developed for fieldsized agricultural areas to aid in Best Management Practice evaluation and planning. A post-audit
verification of CREAMS was performed by using export data for a one-year period from two
Vermont field sites. Water samples were collected from field discharge and analyzed for solids
and phosphorus. Monthly observed export data and the depth of runoff were statistically
compared with the simulated export data from CREAMS. Two sets of input parameters were
used for model simulation: simulation 1, which best represented the field, and simulation 2, which
predicted an annual export approximately equal to the observed export. Generally, both
simulations overestimated low-flow months and underestimated high- flow months. Significant
correlations (p < 0.05), ranging from 0.59 to 0.94, between predicted and observed data were
found for all comparisons except sediment export for site 3. Slope and intercept comparison ttests revealed significant differences between predicted and observed runoff and phosphorous for
simulation 1 for site 3 and all comparisons for site 1 except sediment export for simulation 2. It
is postulated that this lack of adequate fit could be attributed to the model's use of average
monthly temperature and radiation in calculations of evapotranspiration and snowmelt, and the
use of static parameter values. Improvements of the model and/or calibration of parameters are
recommended for more accurate predictions in northern climates.
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JAY, DIANE PENCE. "A Population Study of Ring-Billed Gulls on Lake Champlain." 1986.

The Lake Champlain population of nesting ring-billed gulls (Larus delawarensis) has grown from
an estimated 150 pairs in 1949 to 27,235 pairs in 1985, an average annual growth rate of 15.5
percent. The adult population on only one of the lake's three nesting colonies continues to
increase in number.
·
Demographic parameters were assimilated in a population model to project future growth rates
of ring-billed gulls on the lake. The number of nesting ring-billed adults was determined by a
count of nests on each of the islands in 1984 and 1985. Reproductive success of nesters was
estimated to be 0.89 chicks fledged per pair. A marking study in 1985 indicated that nonbreeding
adults were not present in the Lake Champlain Valley during the breeding season. Other
population parameters, including mortality rates and rate of population growth, were adopted
from the literature into the population model.
Model simulations demonstrate the continued growth of the total Lake Champlain population
and indicate that many individuals are emigrating to other colonies in the Great Lakes. Control
strategies, including the culling of adults and the suppression of reproductive success, were
examined by estimating the reduction in survival or productivity that would result from these
schemes. Because the Lake Champlain ring-billed gulls are a subpopulation of the regional Great
Lakes population, these management efforts would fail because of the continued immigration of
others into the colonies under control.
Adult ring-bills were studied at landfills in the Lake Champlain Valley. The number present at
any one landfill is dependent upon its distance from the nesting colony and the size of the facility
although usage of landfills by gulls differs somewhat, according to landfill management practices.

JOHNSON, GREGORY DONALD. "The Effects of Stevens Brook Wetland on Nutrient Loading to St.
Albans Bay." 1985.

Wetlands are often considered to be traps for sediments and nutrients carried in water from
point and nonpoint sources. Th gain a better understanding of the relationship between the
implementation of agricultural Best Management Practices (BMPs) and a receiving bay's water
quality, the effects of the Stevens Brook Wetland on sediment and nutrient loading from the
watershed to the bay were studied. Input, output, and within wetland water samples and flow
measurements were collected ten times in 1982-1983. Mean concentrations of total suspended
solids, volatile suspended solids, total phosphorus, orthophosphorous, total Kjeldahl nitrogen, and
ammonia nitrogen were lowest in spring and highest in summer and fall for both point and
nonpoint source inputs. Significant decreases (p = 0.05) in mean concentrations of all parameters
occurred between the upper and lower sampling sites along a brook predominantly influenced
by point source inputs, except for orthophosphorous, total Kjeldahl nitrogen, and ammonia in
spring and volatile suspended solids in summer and fall. No significant changes (p = 0.05) in
mean concentrations were present along a brook influenced primarily by non point source input,
except for total suspended solids and volatile suspended solids in summer and fall. Mass input
and output were dependent on the magnitude of stream flows into and out of the wetland.
Outflow and, therefore, mass output were controlled by Lake Champlain lake levels. With
increasing lake levels, outflows were less than inflows as the wetland functioned as a temporary
reservoir of water. As lake levels decreased, outflows were usually greater than inflows. Overall,
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the wetland retained 43.0 percent of the total suspended solids, 19.1 percent of the volatile
suspended solids, 31.3 percent of the total phosphorus, 34.3 percent of the orthophosphorus, 21.8
percent of the total Kjeldahl nitrogen, 62.6 percent of the ammonia nitrogen, and 35.6 percent
of the nitrate + nitrate nitrogen input during the nine sampling times when flows were measured.
Changing lake levels appeared to largely control the processes affecting sediment and nutrient
retention in the wetland.

KING, JEFFREY R. "Rayland Manure Applications and the Quality of Surface Runoff." 1991.

The effects of a manure application on the quality of surface runoff were studi ed, using paired
field-sized watersheds. Each site was equipped to measure stage and collect surface runoff
samples which were analyzed for total and volatile suspended solids, total and orthophosphorus
and total Kjeldahl and ammonia nitrogen. During the 1.5-year calibration period, both fields
received no manure. During the treatment period, 33.6 metric tons/hectare (ha) of dairy manure
were spread without incorporation to the treatment watershed after the first harvest in June 1987.
Rainfall for July and August 1987 was 59 percent of normal with no surface runoff until October.
Suspended solids concentrations and discharge were not significantly affected by the manure
application. Ammonia concentrations in runoff decreased by 12 percent, and phosphorus
concentrations in runoff increased 61 percent for the treated watershed relative to concentrations
predicted by the calibration period; however, there was no significant change in mass phosphorus
exported (glha-day). Larger values of phosphorus concentrations and mass export for individual
storm events were observed closer to the time of application. Of the phosphorus and nitrogen
applied in the manure, 1.8 percent and 0.75 percent, respectively, were exported in the runoff.
Because of the dry conditions in this study, the surface application of manure to the hayland after
first summer cut had little effect on nutrients exported from the field.

LANGUELL, ROBERT DAVID. "Exploring the Relationship between Boat Density and Boaters'
Perceptions of Boat Density." 1983.

Participation in outdoor recreation has increased to the point that the number of participants
potentially threatens the quality of many physical and social environments. Recreational boaters,
because of the open, unrestricted nature of the water surface, may be more unlikely to experience
decreases in user satisfaction due to increased use. There is a need to identify levels of use
which create feelings of congestion among boaters and subsequently threaten the quality of the
boating experience. Congestion is an evaluation by the boater of traffic conditions which exist
around his craft. The ability to maintain course, safe boating conditions, and the perceived
number of other boats should relate to actual boat density. Aerial photography, nearest neighbor
analysis, and the SYMAP software package were utilized to develop density maps of boats on
a selected study area of Lake Champlain. Boaters were asked to respond to several statements
regarding their perception of boat density conditions. Pearson's R correlation was used to
measure the degree of association between density perception and actual density. Though
boaters were able to perceive differences in density, no significant correlation was found between
the ability to maintain course or the level of safety and actual boat density.
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LARSON, R. SAM. ''Vermont Residents' Attitudes towards Tourism and Tourists." 1992.
The fut ure of Vermont's travel and tourism industry depends, in part, on the ability of Vermont
residents, state officials, and industry interests to reach a consensus on the role that tourism
should play in the development of Vermont. However, the attitudes of Vermont residents
towards tourism and tourists have not been studied and assessed in a systematic way.
ltaditionally, attitudes of Vermonters towards tourism and related issues are assessed through
public hearings, unsolicited public comments, letters to the editor, and other means which may
or may not be representative of the public. The primary objective of this study was to conduct
a survey of a representative sample of Vermont residents to determine their attitudes towards
tourism and tourists.
A telephone survey of 503 randomly selected Vermont residents was conducted. A standard
questionnaire was developed, which incorporated several batteries of questions assessing attitudes
towards tourism and tourists. Vermonters were found to be generally receptive towards tourism
although there was some ambivalence. The majority of respondents believe that tourism
development increases employment opportunities and recreational, cultural, and shopping
opportunities for residents. However, respondents did express concern over tourism's impact on
the cost of living, traffic congestion, and crime rate. Attitudes towards tourism were negatively
correlated with length of residence and positively correlated with perception of environmental
quality and attitudes towards economic growth. Vermonters were found to have a generally
favorable view of tourists. The majority of respondents, for example, reported that Vermont
tourists are "pleasant to deal with," "honest and law-abiding," and "considerate" towards both the
environment and state residents. Attitudes towards tourists were negatively correlated with the
degree of contact with tourists and positively correlated with age, perception of environmental
quality, and attitudes towards economic growth.

MASON, DEBRA A. ''Vermont's Other Economy: The Economic and Socio-Cultural Values of Hunting,
Fishing, and Trapping for Rural Households." 1990.
As Vermont's rural communities become home to retirees, vacationers, and commuters, the
values and experiences of newcomers confront traditional rural lifestyles and institutions. Among
the more salient of these confrontations is between people with differing attitudes and experience
in regard to wildlife. The goal of this study is to facilitate communication between those who
hunt, fish, and trap and those who do not. It seeks to describe the values and lifestyle of a
segment of rural residents who are little known and even less understood-active trappers,
anglers, and hunters.
The study tracked the day-to-day activities of sixteen participants throughout an entire yearly
cycle of hunting, fishing, and trapping. Calendars were supplied for participants to record the
number of hours they spent on these activities, the wildlife products they harvested, and the
meals their household ate with wild fish or meat as a main course. Extensive interviews and
long-term contact between researcher and participants provided material used to examine the
sociocultural roles of hunting, angling, and trapping products and activities within the lives of the
participants and their households. The economic contribution of wild foods and furs to the
households was estimated. Study participants were asked to map their past and present hunting,
fishing, and trapping areas in order to assess the effects of changing land ownership and land use
upon these activities.
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The data collected during the course of this study reveal th at, although the sixteen participants
represent a wide range in ages and income levels, they share a long-term identity among themselves and their peers as active hunters and trappers. This identity seems independent of the
actual number of hours they spend on the activities in any one year. These activities are central
to the way the study participants relate to other humans, wildlife, and the outdoors. In fact, it
proved difficult to isolate hunting, fishing, and trapping from each other or from other activities
within the lives of study participants.
Estimates of the cash and noncash values of furs and wild foods harvested by study participants
suggest that hunting, fishing, and trapping can make considerable economic contributions to rural
households. The extent and nature of this contribution varies seasonally, yearly, and throughout
the lifetime of participants. Fish, wild meats, and other wild harvested products are freq uently
distributed through an informal network of extended family and friends, demonstrating the dual
social and economic function of the harvest of wild produce.

MORGAN, JAMES H. "Empirical Analysis of Phytoplankton Dependence on an N:P Nutrient Gradient
in a Freshwater Bay." 1988.

The effects of a longitudinal nutrient gradient on the phytoplankton in St. Albans Bay, Vermont,
were examined during the 1984-1986 growing seasons (June-September) in order to link nutrient
limitations and phytoplankton abundance. Weekly samples at three stations were analyzed for
total Kjeldahl nitrogen (TKN), ammonia nitrogen, total phosphorus, orthophosphorus, and
chlorophyll a. The phytoplankton population was also estimated by microscope counts. When
data from all sampling stations were pooled, TKN explained more of the variation observed in
chlorophyll a concentrations (59 percent) than was attributed to other nutrients' forms. As the
nitrogen to phosphorus (N:P) ratio increased horiwntally down th e bay, phytoplankton nutrient
limitation changed from nitrogen dependence to neither solely nitrogen nor phosphorus
dependence. Blue-green algae dominated the phytoplankton population, in terms of proportion
of total biomass, as the N:P ratio decreased in the bay. Comparing predicted values from existing
empirical models to observed values indicated that predictions could be improved by including
both nitrogen and phosphorus in these nutrient-phytoplankton models.

PARREN, STEVEN GEORGE.
Forest." 1981.

"Habitat Selection by Small Mammals in a Northern Hardwoods

Habitat selection by small mammals was investigated in a northern hardwoods forest in Grafton,
Vermont. Habitat components of forest plots, both selectively cut and unaltered by man for
several decades, and clearcuts with prominent aspen regeneration were sampled. Small mammals
were detected on eighty-eight 0.08-hectare square plots by capture in live traps and sunken can
traps. Sightings of Sciuridae on plots supplemented trap data. The morphologically similar
Peromyscus species was identified by a gel electrophoretic technique using salivary amylase
samples. Discriminant function analysis identified those variables which distinguished between
plots on which a species was detected and those on which it was not. The importance of variables
to the discrimination among habitats selected by different mammal species was also addressed.
Habitat selection by two species of Peromyscus was affected by the presence of their congener,
and coexistence was enhanced by habitat heterogeneity. Deer mice (Peromyscus maniculatus)
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tended to use steeper slopes than white-footed mice (P.leucopus). Habitats with both species had
more exposed rock than habitats having either species alone. Woodland jumping mice
(Napaeozapus insignis) selected habitats which had high soil moisture and abundant low
vegetation. Red-backed voles (Clethrionomys gapperi) selected for downed woody material (logs,
slash, and stumps) and low vegetation in their habitats. Conifers were an important component
of red squirrel (Tamiasciurus hudsonicus) habitats. The chipmunk (Tamias striatus) is a diurnal
habitat generalist and selected habitats which were utilized also by the smaller, nocturnal whitefooted mouse. Habitat selection by masked shrews (Sorex cinereus) was not clearly demonstrated.

PENESTON, JEFFRY E. "Assessment of the Aesthetic Impacts of Timber Harvesting on Vermont
Woodlands." 1983.

Research was conducted to assess the aesthetic impacts of timber harvesting on forest scenic
beauty. Photographs were taken at thirty-eight forest stands in Vermont and then shown to 169
respondents. The respondents rated the scenic beauty of each stand and established a Scenic
Beauty Estimate (SBE) based on the average rating for each scene. SBEs were used as dependent
variables in multivariate regression analysis to model the causal relationships between perceived
scenic beauty and selected forest stand characteristics which were measured at each stand. The
analysis showed that forest aesthetics are most strongly influenced by six of the selected
independent variables (basal area, crown closure, ground cover, understory density, slash volume,
and slash height). The effect of increases in basal area, crown closure, and ground cover was
found to be positive, while increases in understory density, slash height, and slash volume had
negative effects on scenic beauty. Management guidelines were developed for harvesting timber
with the least amount of effect on forest aesthetics.

PISANELLI, ANTHONY JOHN. "Streamflow Acidification in Vermont along Elevation Intervals." 1985.

1Welve streams draining the Green Mountains in Vermont were sampled seven times along
elevation gradients for pH, alkalinity, and conductance to assess their acidification status.
Streamflow pH, alkalinity, and conductance varied both seasonally and spatially. Seasonally, the
mean values of pH, alkalinity, and conductance were significantly lower (p = 0.05) during the
spring sampling periods than during the summer/fall periods. Significant differences (p = 0.05)
in streamflow chemistry occurred among elevation intervals, with the highest elevation interval
having the lowest values. Streamflow chemistry was related to watershed characteristics including:
elevation, area, distance from headwater, surficial geology, and bedrock geology.

POMFRET, PAMELA JOAN. "Interorganizational Coordination at the Regional Planning Level in
Vermont: A Case Study in Joint Planning." 1985.

Interorganizational coordination is a major responsibility of Vermont's regional planners who
must pool resources and expertise from a wide variety of disciplines. This process is defined by
two or more organizations joining together to solve a specific problem or meet a specific need.
It carries with it the assumption that by working together, organizations will increase their
effectiveness, resource availability, and decision-making capabilities and, thereby, more effectively
assist in the resolution of a need or problem that could not be met by any single organization
acting alone.
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This thesis investigated and described inte rorganization al acttvtttes associated with a major
regional joint planning effort intended to study and analyze th e impacts associated with the rapid
growth of the Killington Ski Area in Rutland region. Emphasis was placed on analyzing the
process of establishing this interregional project. The Rutland and Tho Rivers-Ottauquechce
regional planning offices, along with thirteen other organizations, were identified as making up
the project's "interaction network." Personal in-depth interviews conducted with representatives
from each organization in the network provided a descriptive insight into the interorganizational
relationships inherent in the process of the project's establishment and the data necessary to test
the research hypothesis: organizations with very similar goals and functions tend to display a low
degree of cooperative action. Analysis of the results led to the formulation of a series of
recommendations intended to improve the successful establishment of similar regional and local
planning projects throughout the state.

POTTER, FLETCHER, III. "An Application of the Wilderness Travel Simulation Model to the
Appalachian/Long Trail." 1982.
The Wilderness Travel Simulation Model (WTSM) has been used to simulate recreation use
patterns and to test management strategies in western wilderness areas. This study attempts to
provide evidence that the model can be used successfully in an eastern backcountry area. A
survey of hikers was conducted on a sixty-three-mile section of the Appalachian/Long Trail in
southern Vermont. Data from the survey were used as input for the computer model. Validity
tests were performed on the model results for simulating existing patterns. These tests indicated
that the model was functioning accurately. A number of trail management strategies were
evaluated, using the WTSM. Results suggest that the average number of trail encounters per
party per day could be reduced significantly under several different management strategies.
Reducing the average number of camp encounters per party per night was a more difficult
undertaking; two strategies were effective in reducing camp encounters. Related results on user
characteristics and attitudes are also presented and discussed. It was concluded that the WTSM
could be used effectively in eastern backcountry areas and that the model holds promise for
becoming an important recreation manage me nt too l.

POWERS, LAWRENCE A. "Managing the Temporal Distribution of Campground Use: A Study of the
Vermont State Park Campground System." 1983.
The uneven temporal distribution of recreation use (peaking) is one of the most serious problems
confronting managers of outdoor recreation facilities. This phenomenon results in many
inefficiencies in the overall management of recreation facilities. Th study the problem of how
peak (weekend and holiday) use can be shifted to off-peak (weekday) use, a survey was
conducted of campers using the Vermont state campground system. Questionnaires were
distributed to campers on randomly selected days during the 1980 camping season. These
campers were studied to determine how they responded to proposed management strategies
designed to alter their camping activity and who were the most responsive campers.
Results of the study indicate that there is substantial potential for shifting camping use from peak
to off-peak periods. Strat egies which showed the greatest potential for shifting use from peak to
off-peak periods were greater development of campsites and providing special activities on
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weekdays. A final strategy which showed potential for shifting use to off-peak periods was
locating campgrounds closer to users.
Thrget markets of campers who proved most responsive to the above management strategies were
identified. Variables which may be used in defining such target markets include work/leisure
patterns, stage of family life cycle, residency, and type of recreation activities in which they
participate.

ROY, KAREN MARY. "Continuous Monitoring of Rainfall pH and Streamflow pH Response in a
Vermont Forest." 1985.

Precipitation and streamflow pH were monitored continuously in a Jericho, Vermont, forest
during the summer of 1983 to characterize rainfall/storm flow pH variations. In northern latitudes,
significant pH depressions during snowmelt have been well documented, but causes of streamflow
pH depressions at other times of the year are not as well known. It has been suggested that
precipitation pH plays a major role in surface water acidification, particularly in low-order
watersheds. Precipitation pH has been shown to vary significantly within a storm and between
storms. An automated continuous pH sampler was designed and built to record rainfall pH variation. For fourteen rainstorms, pH variations were recorded, using this automated technique as
well as manual incremental sampling for verification. Paired t-tests found no significant
differences between the two sampling techniques. Overall summer mean precipitation pH was
4.0. Deviations of up to 1.2 pH units were observed in precipitation during single storm events.
During concurrent measurements of stream flow, pH drops of up to 0.6 pH units were observed.
These episodic depressions in pH were tested for correlation with precipitation characteristics
that included mean and maximum intensity, amount, duration, storm mean pH and pH difference
within the storm, as well as hydrologic response characteristics th at included peak discharge, time
to peak, direct runoff and drytime before storm. Peak discharge explained 72 percent of the
variation in streamflow pH. In addition, streamflow pH was not significantly related to rainfall
mean pH nor to within storm pH variation.

RUNDE, DOUGLAS E. "Trees Used by Primary Cavity-Nesting Birds in a Northern Hardwoods Forest."
1981.

The objectives of this study were: (1) to identify characteristics of nest trees used by four species
of cavity-nesting birds, (2) to determin e the abundance of trees with these characteristics, and
(3) to examine the relationship between potential cavity trees and cull trees in a northern
hardwoods forest. The four cavity nesters were th e hairy woodpecker (Picoides villosus), downy
woodpecker (Picoidespubescens), yellow-bellied sapsucker (Syphrapicusvarius), and black-capped
chickadee (Parus atricapillus). These are primary cavity nesters, which excavate their own nest
holes in trees. One hundred ten active nests were found and examined.
The 110 nest trees were compared to 440 adjacent non-nested trees to identify tree characteristics
associated with presence of active cavity nests. These results were used to develop criteria to
identify potential cavity trees. 1\vo types of trees were identified and associated with cavity nests.
Woodpecker and sapsucker nests were associated with live deciduous trees with fruiting bodies
of heartwood decay fungi, branch stubs, broken tops, o r previously excavated cavities.
Chickadees used well-decayed, deciduous snags with broken tops.
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Four hundred three trees meeting these descriptions were counted on 114 plots in an 87-hectare
tract of forest land on which timbe r had been inventoried previously. Density of potential cavity
trees was found to be high enough to support substantia l populations of the four species under
study in the area. Correlation analyses of density and basal area of these trees and those tallied
previously as cull trees showed a low degree of association.

RUPE, MARY LYNN. "Opinions of Hikers towards Current and Alternative Management Policies for
the Camels Hump Section of Vermont's Long Trail." 1978.
The Camels Hump section of Vermont's Long Trail was the focus of this two-year attitudinal
study. The resea rch objective was to examine opi nio ns held by visitors and area managers about
current and alternative management policies which affect the quality of dispersed pedestrian
recreation. Also examined were selected hik er characteristics as well as visitors' tolerance for
different frequencies of e ncount ers with other hiking parties. A four-page questionnaire was
distributed to day hikers on th e side trails and to campers at one of the overnight shelters. A
survey of area management in 1976 provided insight on management problems in the study area
and served as a basis of comparison for the results of the survey of hikers in 1977.
Hikers supported existing management policies such as the one dollar charge for overnight use
and restrictive policies on tent camping and th e use of campfires. If further use controls became
necessary, hikers indicated a preference for a permit system or a daily quota rather than the use
of entrance fees or a license requirement as a means to ration hiking use. Visitors to the study
area expected low densities of hiking use but indicated a tolerance for frequent encounters with
other parties while hiking. Crowding was not a significant problem on the trails during 1977 but
affected almost one-third of the campers at the shelter sites.

SAMEK, JOHN STEVEN. "The Posting of Privately Owned Land in Vermont." 1975.
The major objective of this study was to gather inform ation on the attitudes and practices of
Vermont landowners regarding posting. The study also considered the socioeconomic characteristics and land-use practices of the landowners participating in the st udy to determine whether
these variables were related to posting.
A review of the literature covering previous posting studies conducted in other states was
presented. In addition, an extensive review of the Vermont posting statutes was included in the
study to better acquaint the reade r with the legal framework within which posting occurs.
The data for this study were acquired by mail survey and direct interviews. Questionnaires were
sent to a randomly selected sample of landowners whose holdings are posted according to the
provisions specified in 10 VS.A. § 5201. Owners of selected parcels of land posted under
authority of 13 VS.A. § 3075 were also included in the study along with the owners of selected
parcels of nonposted land. Usable mail questionn aires were received from 214 (62 percent)
survey participants and 360 interviews were conducted. Computer programs were used in
tabulation of required data.
Landowners who posted generally were well educated, held "white-collar" occupat ional positions,
and had recently acquired th eir la ndholding. Posting was most often established to prevent
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abuses to the landowner's hospitality and to aid in restricting or limiting the number of hunters
on the landowner's property. Landowners who did not post often cited anti posting sentin:ent or
absence of sufficient cause as their reason for not posting. The study also presented evidence
to suggest that restrictive access policies on privately owned land may be mollified through positive landowner-sportsman relations.

SAXE, JEFFREY H. "Conversion of Second Homes to Primary Residences in TWenty-eight Vermont
Communities." 1978.

The major objective of this study was to identify the characteristics and motivations of convertors
of second homes. This study also identified impacts associated with conversions.
A sample of twenty-eight Vermont towns was selected. The towns were recreation-oriented
communities (twenty ski-oriented and eight lake-oriented towns) with large amounts of second
homes. Using town grand list records, second home owners of 1973, whose property was listed
as residential in 1976 by the local listers, were identified and sent mail questionnaires. For
comparative purposes, a second questionnaire was sent to a random sample of 1,000 second
home owners from the same communities. Usable questionnaires were received from 94
convertors (45 percent) and 440 second home owners (52 percent).
The convertors were well educated and generally had had white-collar occupations before their
conversion. A large minority of the convertors were retired, and most of the rest had held whitecollar positions. Significant amounts of income by convertors continued to be earned out of
state.
The convertors introduced relatively small numbers of schoolchildren to th eir local school system.
Their social and political participation rates were high, and they felt that they were well received
in their community. These data suggest that the impacts of conversion of second homes are not
substantial.

SCHELLINGER, GLENN RAYMOND. "A Vegetative Filter Strip to Treat Dairy Barnyard Runoff in
Cold Regions." 1989.
An overland flow vegetative filter strip was installed to treat barnyard runoff from an active dairy
farm in Vermont. Runoff from a concrete-surfaced barnyard flowed through a detention pond
and then onto a vegetative filter strip measuring 22.9 m by 7.6 m on a silty clay loam soil with
a 2 percent slope. The input and surface and subsurface outputs for the strip were continuously
monitored from December 1984 through May 1986. Of the total barnyard runoff input, 65
percent left the strip as surface runoff and 27 percent was measured as subsurface outflow. The
average hydraulic loading rate was 14.7 cm/wk and the detention time was 17 minutes. The filter
strip did not significantly (p < 0.05) reduce solids, phosphorus, nitrogen, and bacteria concentrations in the surface output. Subsurface output concentrations of total suspended solids and total
phosphorus were significantly reduced. Over the period of study, the mass retention was 33
percent total suspended solids, 12 percent total phosphorus, and 18 percent total Kjeldahl
nitrogen. Greatest mass retention occurred during the growing season and was poorest during
snowmelt periods. It was concluded that poor filter strip performance may be due to an
excessive hydraulic loading rate, resulting in an inadequate detention tim e for proper treatment.
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A quick flow path from the level lip spreader to the subsurface drain til es may also have
contributed to the poor performance.

SCHWER, CHARLES BAILEY. "A Vegetated Filter Strip to Treat Milkhouse Wastewater in Vermont."
1987.

A vegetated filter strip constructed to treat milkhouse waste water from a Vermont dairy farm
was studied from December 1984 through July 1986. The liquid waste was applied at a rat e of
3.15 cm/wk on a loam soil having a 2 percent slope. The strip significantly (p < 0.01) reduced
solids, phosphorus, and nitrogen on a concentration basis and re tained 95 percent solids, 89
percent phosphorous, and 92 percent nitrogen on a mass basis. Retentio n was the greatest during
the growing season and the poorest during snowmelt periods. Comparisons of this study with
values reported in the literature suggest th a t hydraulic loading rate governs the effective ness of
filter strip trea tm ent.

STETSON, JOANNE K. "Implementation of a Wood Stove Emissions Policy at the Local Level." 1987.

Researchers have found that emissions from wood stoves contain ma ny dangerous pollutants
including carcinogens, carbon monoxide, and polycyclic organic mat eri a l. In order to curtail th e
health and environmental problems caused by burning wood, several towns throughout th e nation
have implemented local wood-stove emissions policies. This thesis identifies and evaluates critical
factors in the development and implem entation of a wood-stove po licy at the local level.
These factors were derived from a review of scholarly and pop ul a r lite rature and informal
telephone interviews and discussions with e nviron ment al groups and stat e and federal pollution
officials. The major factors compiled from th ese sources for this resea rch include eco nomic
considerations, public elements, geographical and climatological conditions, and administrative
issues.
Data were collected from communities that have active wood-stove emission control policies.
Additional data regarding the geographical and climatologica l characteristics of the towns studied
were obtained through a review of relevant literature. Background information is also provided
that reviews the history and trends of residential wood burning, the problem of wood-stove
emissions, and the various control methods th at have been tried at the local, state, and federa l
levels.
The conclusion provides a list of reco mm e ndations that will aid th e local official in making
informed and enlightened decisions rega rding the implementat ion of a wood-stove emissions
policy. The recommendations include: providing a public education program to prepare the way
for public acceptance of the policy, pursuing a mandatory policy in order to lead to greater policy
effectiveness, preparing a benefit-cost analysis to provide a decision framework for implementing
a wood-stove policy, and promoting a policy that leads to energy conservation and consumer
savings.
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TIERNEY, DEBRA JEAN. "Spatial and Temporal Variations in Streamflow Chemistry at Brush Brook,
a Small Mountain Watershed in Vermont." 1985.
Brush Brook is a high-elevation watershed located in the Green Mountain range in Vermont.
Sampling of Brush Brook occurred biweekly over six months at five elevations ranging from 230
m to 780 m to determine spatial and temporal variability in streamflow chemistry. PH, alkalinity,
conductivity, discharge, major cations and anions, and total aluminum were measured. At the 510
m site pH and stream stage were monitored continuously to investigate changes in pH over the
time of an event as well as the relationship between pH and discharge. Significant differences (p
= 0.05) were found between all sites for pH and alkalinity. Alkalinity, pH, conductivity, ca++,
Mg++, Na+, and K+ decreased in value as elevation increased. N0. 3, c1·, and so·\ remained
stable, while AI increased as elevation increased. Generally, Ca ++ and so·\ were the dominant
cation and anion, respectively. Temporal variations occurred over the sampling period as well as
over events and appeared to be flow related. Tho recorded storms indicated pH drops of 1.10
and 0.85 pH units. The lowest pH also corresponded with peak discharge during the events. Over
the six months, the lowest pH values occurred during periods of high flow at the 230m site. Na+
increased as flow increased, and no relationship was found between flow and K+, CI·, S0· 24,
conductivity, or AI at this site. Differences in conclusions between this study and previous work
have been attributed to sampling frequency, number of sites and watersheds sampled, and
method of grouping data for statistical analyses.

WALLIN, JEFFREY A. "Eastern Wild Thrkey Tolerance to Human Disturbance during Incubation and
Its Relationship to Spring Hunting in Vermont." 1983.
Chronological tolerance of nesting wild turkeys to human disturbance was used to determine the
period in which spring gobbler hunting would have a minimal detrimental effect on nest success.
Thirty-two adult females were fitted with radio transmitters and released in Addison County,
Vermont. Sixteen nesting hens among these releases were systematically flushed from nests at
two stages of incubation, simulating human disturbance from weekend hunters. One group was
flushed during the first week of incubation, while the other was disturbed after the midpoint of
incubation. Abandonment rate of the two groups was compared and renesting effort documented.
The group flushed early in incubation abandoned nests at a significantly greater rate than those
flushed late; however, renesting compensated for the initial loss. Commencement of incubation
is concentrated during the first eight days of May. If the spring gobbler hunt begins after May
8 and closes before the end of May, season liberalization to lengthen the hunting season should
not have a detrimental effect on nest success.

WENlWORTH, RODERICK S. "Biology of Juvenile Steelhead Rainbow Trout and Landlocked Atlantic
Salmon in Lewis Creek, Vermont." 1981.
The survival, growth, and downstream migration of juvenile steelhead rainbow trout (Salmo
gairdneri) and landlocked Atlantic salmon (Salmo salar) stocked in Lewis Creek, Vermont, were
investigated during 1980. October densities of steelhead stocked in May as fry at rates of 84 per
100-square-meter unit and 176 per unit were 9-18/unit and 19/unit, respectively. At the lower
stocking density, mortality was high during the first month after stocking and low thereafter.
Numbers declined more slowly in the section stocked at 176/unit, although the resulting fall
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density and biomass were similar to that observed within the area stocked at 84/unit. By th e e nd
of the growing season, the average length, weight, and biomass of subyearling steel head was 99
mm, 8.5 g, and 151 g!unit, respectively. First growing season surv ival obse rved in Lewis Creek
during 1980 and previous years for different stocking densities suggests stocking mo re than 100
fry per unit is unnecessary.
Emigration of steelhead smolts lasted from late April through May, with most move me nt in midMay. Tho -year-olds sampled in May within the parr hab it at averaged 173 mm in length,
compared to 190 mm for migrants trap-netted during the spring. No three-yea r-o ld migrants were
taken, and one-year-olds were absent since steelhead were not stocked in 1979. Age two
steelhead densities were near one fish per unit in mid-May within the area originally stocked with
100 fry per unit. However, production of age two smolts is probably at least two fish per unit,
since migration results suggest the majority of fish left the stocked area in the fall at age 1 + o r
before May electrofishing the following spring.
Landlocked salmon were stocked in 1978 and 1979 at 29 and 133 fry per unit, respectively.
Resulting May densities in 1980 were 10.0 yearlings per unit and 0 .7 two-yea r-olds per unit within
the stocked area. Respective average lengths of these fish were 95 mm and 144 mm. Salmon
smolts emigrated during May and the first half of June, with peak migration in mid-May. While
46 percent of the salmon emigrated at age one, 54 percent did not emigrate until age two. Mean
lengths of age one and two migrants were 137 mm and 160 mm, respectively. Smolt production
estimated from electrofishing and migration results was two to three fish per unit.
While stream survival and growth of steelhead and salmon parr and subsequent smolt production
seem acceptable, available parr habitat may be too limited to produce an adequate return of
adults.

WILLIAMS, JOHN WHITNEY. "Atrazine and Cm·bofuran Losses from a Corn Field in Vermont." 1988.
Increased reliance on the use of pesticides has created a potential threat to surface water and
groundwater quality in many agricultural regions. An annual mass balance was estimated for the
pesticides atrazine (2-chloro-4-ethylamino-6-isopropyl-s-triazin e )md carbo fur a n (2,3-dihydro-2,2dimethylbenzofuranyl N-methylcarbamate), which were applied to a Vermont corn (Zea mays L.)
field in 1986. Pesticide concentrations were measured on an event basis in soil, surface water, and
suspended sediment samples and from zero-tension lysimete r leachate. Losses attributed to
volatilization, photodegradation, plant uptake, microbial a nd chemical degradation were
estimated, based on the literature.
Only 0.3 percent of the total applied atrazine was lost in the surface runoff and approximately
50 percent of this loss occurred within four weeks following application. Peak atrazine
concentration in the runoff water was 52 ug!l and 5,080 ug/mg in the sediment. An estimated 0.02
percent of the total applied carbofuran was removed in the surface runoff. Close to 90 percent
of this loss resulted within three weeks following application. The highest carbofuran concentration observed in the water was 96 ug!l and 45 ug!mg in the sediment. Most of the atrazine
(71 percent) and carbofuran (92 percent) was removed in the water component of the runoff.
Less than 1 percent of the total amount of each pesticide was es tim ated to have leached through
the upper 35 em of soil.
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Atrazine concentrations measured in the runoff water, suspended sediment, and soil were
observed to decay, approximating first-order kinetics. Decay coefficients were not different (p =
0.05) between the sediment and soil but differed from the runoff water. Although the total mass
of pesticides lost in surface runoff and soil solution was small, carbofuran concentrations were
sufficiently high to raise concern about potential biological effects in receiving waters. More
effective methodologies need to be developed to quantify vertical pesticide movement in the
unsaturated zone.

WILLIAMS, MARCIA DALPHIN. "Planning for Change in Rural Communities by Reference to
'fradition: A Case Study of Planning and Development through Time in Bradford, Ryegate, and
Barnet, Vermont." 1979.
The history of Bradford, Ryegate, and Barnet, three rural Vermont towns, shows how initial
settlement patterns and the characteristics of settlers set a precedent for contemporary planning
activities. Initial settlement in Ryegate evolved around a planned Scottish community with a
corporate vision. A common ethnic and religious background facilitated communication between
early settlers and enabled them to plan towards establishment of a stable agricultural community
while maintaining traditions. Ryegate's community, though, was not exclusionary, and residents
from early settlement on realized the value of including all townspeople in decision-making
activities. Bradford's early settlers were concerned with individual goals for economic profit.
This resulted in dispersed settlement and a heterogeneous population which discouraged
communication and early planning. Barnet, like Ryegate, had an early, planned Scotch
settlement. However, settlement was not as complete as in Ryegate, and the corporate ideal was
not realized. Also, heterogeneous settlement was dispersed in five areas of town. Physical
barriers and population composition made early planning difficult. An analysis of contemporary
planning in the three towns emphasizes that communication between a town's differing elements
and a community working for the common good, with an emphasis on tradition, are the keys to
effective town planning. Not many rural communities have the same, strong ethnic tradition as
does Ryegate, yet all have traditions of rural character or village centers which played a role in
town development. Ryegate's method for encouraging communication and maintaining rural
character and planning experiences through time can serve as a model for other towns.

ZAYAC, FRANK JOEL. "Watershed Development Index: A Survey Method to Evaluate Man-Influenced
Watershed Development as It Pertains to Lake Water Quality." 1975.
The primary purpose of this study was to develop a land-use classification system, the Watershed
Development Index, which could be utilized by local land-use planners to evaluate maninfluenced lakeshore and watershed land practices as they may be contributing to the
deterioration of lake water quality. A second purpose was to demonstrate the Watershed
Development Index, using sample Vermont lakes.
The index parameters were chosen, based on a review of various scientific studies, from several
disciplines, which were concerned with the environmental consequences of man's land-use designs
and practices. The index was demonstrated by examining data from forty-one lakes in Vermont.
The index was designed to coordinate with a study grant from the New England Council of
Water Center Directors, investigating the impact of urbanization on New England lakes. The
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Watershed Development Index represents one section of a proposed la ke basin analysis system
being developed to gain info rmation on New England lakes.
The results of the Watershed D evelopment Index indicate that many Vermont lakes have very
little man-influ e nced development ei th er at the lakeshore or within th e watershed. The
Watershed Developme nt Index shows further that in some cases a ll adverse man-influenced
development exists directly on the lakeshore itself.
The study concludes that the control of man-influenced lake water dete rioration in Vermont
could be effectively undertaken by land-use controls and, specifically, lakeshore regulations at the
local level.
Further physical, chemical, and biological studies need to be und ert aken before a comprehensive
long-te rm lake management program co uld be formulated. While co nclu sive eva luatio n must
await the eventual impleme ntation of lake management progra ms, the Watershed Development
Index provides the first step to the process.
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NURSING
JORDAN, SALLIE A. "Membership Expectations of the Vermont State Nurses' Association and the
American Nurses Association." 1991.
Membership in the American Nurses Association (ANA) represents 6.7 percent of the registered
nurses in Vermont and 9.9 percent nationally. This contrasts greatly with other professions such
as medicine and physical therapy where professional membership in the primary organization is
40 to 66 percent. The literature offers few studies pertaining to membership in professional
nurses' associations. In an attempt to determine the mo tivation for nurses to join their
professional association, this exploratory and descriptive study was conducted to determine the
membership's expectations of the Vermont State Nurses' Association (VSNA) and the American
Nurses Association.
The complete membership of the Vermont State Nurses' Association (N = 414) was surveyed,
using the Professional Association Membership Questionnaire (PAMQ) (Yeager & Kline, 1983)
and additional demographic questions. The response rate was satisfactory at 59.4 percent (N =
246). Items on the PAMQ were placed into factors as described by Yeager (1981). There were
no statistically significant correlations between the factors and the demographic variables as
evaluated by Pearson product moment correlation coefficient analysis. The most and least
important membership expectations were determined, using percentile analysis. At the seventyfifth percentile, the respondents identified political action (74 percent), meetings and programs
(71 percent), and development of the profession (69 percent) as the most important factors supporting their membership in their professio nal association: At the tw enty-fifth percentile, change
of pace was identified as the least important factor (29 percent).
Based on the results of no significant correlations, it was determined that the local membership's
expectations of the professional nurses' association are very diverse. A review of the VSNA
(1987) and ANA (1990) bylaws confirms that the associations offer diversity based o n the
numerous functions they carry out. The benefits of membership in the VSNNANA may not be
clear to nurses. Thus, a recommendation to the VSNNANA is to promote the benefits of the
association so that all nurses understand the importance of belonging to the association.
The association needs to continue to be involved in the political arena to monitor health care
issues and support the role of nursing in hea lth care delivery. The association must continue to
provide educational offerings that meet the needs of nurses in the workplace, as well as
contribute to their professional development. The association needs to continue its role in the
development of the profession as it represents and promotes nursing. Educators have an
excellent opportunity to promote the benefits of professional association membership to students.
Administrators can encourage and promote their nurse employees to join and participate in the
professional nurses' association. Members of the professional nurses' association need to explain
the benefits of membership to other nurses and encourage all nurses to join.

Further research on the subject of membership in the professional nurses' association would
assist the association in meeting membership needs. Repeating this study for other populations,
such as nonmembers or other state associations, would provide comparative data, as well as new
insight into other possible expectations of a professional nurses' association. This study illustrates
both the diversity that exists in the state nurses' association and the need for further study in this
area.
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PLANT AND SOIL SCIENCE
CRANE, LESLIE PETER. "Predation of the Apple Maggot, Rlwgoletis pomonella (Walsh), by Ground
Beetles (Coleoptera: Carabidae) in Vermont Apple Orchards." 1980.

The purpose of this study was to survey carabid beetle species in several Vermont orchards and
to investigate through laboratory experiments their tendency to prey upon apple maggot pupae.
Sixty-five carabid species were collected in a survey of several managed and abandoned apple
orchards in Vermont. Experimental design did not permit the comparison of carabid beetle
populations between these managed and abandoned orchards. However, survey data indicate that
smaller carabids may have a higher activity density in the mana ged orchards and the larger
carabids may have a higher activity density in the abandoned orchards. The pitfall trap arrangement around the apple trees allowed observations to be made of the activity density of the
car a bids near the trunk of the tree and further out under the canopy of the tree. There appeared
to be no difference in the number of beetles captured between the two locations.
A feeding survey was conducted to determine those species capable of recognizing apple maggot
pupae as food. Fifteen of the twenty-four species tested were found to consume pupae.
Pterostichus melanarius was able to burrow through a two-inch sod to find and prey upon apple
maggot pupae. On one occasion, this beetle was found to consume an adult apple maggot in th e
sod.
Pterostichus melanarius was included in a feeding experiment to determine whether apple maggot

pupae would be eaten in the presence of other known food sources. Gypsy moth larvae
(Porthetria dispar) and earthworms (Annelida: Oligochaeta) were offered with apple maggot
pupae. The pupae were consumed when these other food types were present.
Results of this study indicate that carabid beetles are prevalent within apple orchards and that
several carabid species are capable of recognizing apple maggot pupae as food.

DESROSIERS, ROBERT EMILE. "The Effect of Temperature and Soil Texture on the Emergence of
Rlzagoletis pomonella (Walsh) in Vermont." 1976.
An experiment was conducted to determine the effect of soil texture and soil drainage on
emergence of apple maggot flies. The results indicated th at there was no direct relationship
between fly emergence and either soil texture or drainage. There was a trend toward lower
emergence at low levels of soil moisture.

In a second experiment, graphs of fly emergence from four temperat ure treatments indicated a
relationship between emergence and heat. Comparisons of the treatment variation in date to the
treatment variation in accumulated heat units were made at seven levels of emergence (first fly,
10 percent, 25 percent, 50 percent, 75 percent, 90 percent, and mean peak). Accumulated heat

units were determined by the summation of mean daily temperatures above SO C. The variation
between treatments for date was always larger than the treatment variation for accumulated heat
units. Since there were no statistically significant treatment differences in accumulated heat units
at the 25 percent, 50 percent, and 90 percent emergence levels, it should be possible to determine
the occurrence of these levels, using heat units as a guide.
1Wo parasites of the apple maggot were noted in both studies, Opius lectus Gahan and Biosteres
melleus (Gahan) (Hymenoptera; Braconidae). Parasite emergence was closely synchronized with
apple maggot emergence. With sufficient background data, it should be possible to predict
parasite emergence from apple maggot emergence data.

HANSON, PATRICIA M. "Parasitoids in Endemic Spruce Budworm (Ciwristoneurafumiferana [Clem.])
Populations in Vermont." 1982.

Parasitoids are a major mortality factor in endemic spruce budworm populations in Vermont,
with aggregate percentages of parasitism in five of six stands ranging from 89 to 98 percent. No
significant differences in spruce budworm population density or overall parasitism rates were
observed between stand types.
Spruce-fir stands of three age classes were studied in Caledonia County. Trees in most stands had
overwintering spruce budworm populations < 1Im 2 of foliage. Spruce budworm were collected
from whole-branch samples clipped from midcrown of sample trees at the mean of the third,
fourth, and sixth instars and the mean of pupation. Budworm were reared on artificial diet in
environmental chambers.
Thirty-one species of parasitoids, representing five Hymenoptera and one Diptera family, were
reared from the spruce budworm. Most abundant were Apanteles spp., then Glypta fumiferanae
(Vier.), Meteorus trachynotus Vier., undetermined species of Encyrtidae, Charmon gracilis (Prov. ),
and Apechthis ontario (Cresson). Several hyperparasites were identified.

HAUSCHILD, KAREN INGRID. "Lygus Iineolaris in Apple Orchards in Vermont: A Population Study
with Reference to Selected Arthropod Predators." 1975.

Population studies of the tarnished plant bug and selected arthropod predators were conducted
in a chemically treated and in an untreated orchard. At least two generations of tarnished plant
bugs were observed during the growing seasons of 1973 and 1974 in the Champlain Valley,
Vermont.
There were no statistically significant differences (at the 0.05 level) observed with the numbers
of Lygus collected between experimental areas in 1973 and 1974, but the numbers of arachnids
(1974) and coccinellids (1973 and 1974) were significantly lower in the insecticide-treated
orchard. Plant bug injury was most severe in the abandoned area of the untreated orchard.
No significant differences were found with numbers of Lygus collected between the four fruit
varieties (Mcintosh, Mutsu, Richared, and Vermont Delicious) or between the four rootstocks
(MM 106, MM 111, EM 26, and Robusta 5) evaluated.
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SIMONS, ALEX PAUL. "Design Criteria of Mound Systems for Disposal of Septic Tank Effluent."
Ph.D. diss., 1978.
Small-scale field mounds and conventional sand filt er-tre nch systems for disposal of septic tank
effluent were established on a Vergennes clay and loaded with varying effluent rates to compare
the functioning of the two systems. In addition to the field experiments, columns were
established in the laboratory to study variables contributing to clogging in small-scale waste
disposal systems.
During the wet 1976 field season, the water table stayed within thirty centimeters (em) from the
soil surface. Tensiometry in the sand filt ers indicated negative soil moisture tensions (positive
heads of water) at the infiltrative surface. During the dry 1977 field season, the water table
dropped well below 120 centimeters from the soil surface. Soil moisture tension patterns and
field observations indicated that liquid was ponded on top of the infiltrative surface. The
mounds, on the other hand, showed positive soil moisture tensions (unsaturated conditions) at
the infiltrative surface during both field seasons. Soil moisture tension curves, after an addition
of effluent, indicated patterns resembling those determined in the laboratory for unclogged
columns. During the wet parts of the field seasons, tensiometry indicated a temporary water
table build-up of as much as thirty centimeters over the original soil surface. However, surfacing
of effluent around mounds was not observed. Temperatures immediately below the infiltrative
surface of the mounds dropped below freezing, while temperatures in the sand filters stayed just
above freezing during the same period.
Columns representing the vertical dimensions of mound systems failed sequentially, with high
loading rate treatments failing first, followed by the other treatm ents in order. Columns dosed
with 1.2 and 2.2 em effluent/day continued to operate for the length of the experiment even
though temperatures remained at 1o C for several months. Columns incubated at or below 3o
C failed more rapidly than similar columns incubated at 20 to 2SO C. Ten-centimeter sand
columns dosed with effluent failed after eighteen days, while 30-, 60-, and 90-centimeter sand
columns continued to operate satisfactorily for longer periods of time. The very low percentage
of air-filled pore space near the infiltrative surface of the ten-centi meter columns was responsible
for the rapid development of clogging. Sand columns clogged more rapidly when anaerobic
conditions were maintained with N 2 gas at the infiltrative surface than when the surface was
aerobic.
Recovery experiments with failed laboratory columns indicated that the infiltrative surface can
be considered rejuvenated when crust resistances (Rc) reach 1.5 hours and below. Columns
restarted at higher Rc values, after an initial recovery period, failed quickly even though loading
rates were well below the origin al treatments. Columns with low 0 2 levels near the infiltrative
surface (maintained under N 2 gas or of ten-centimete r length) did not recover to low resistances
during the experiment.

SKINNER, MARGARET. "Parasites of Gypsy Moth, Lymantria dispar (L.) in Low-Level Host
Populations within a Vermont Focal Area." 1987.
The density and distribution of parasites in a low-level gypsy moth population were determined
in a focal area in central Vermont, a location from which past gypsy moth outbreaks have
originated. Host collections were made periodically from three habitat zones on the site: (1) the
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resistant zone, a densely wooded region at the base of the ridge; (2) the transition zone, an
intermediate habitat type; and (3) the susceptible zone, an exposed and sparsely wooded area on
the ridge top.
Parasitism rates were determined throughout the season. In 1984 and 1985, parasitism ranged
from 12 to 18 percent, and differences in parasitism rates among zones and between years were
not significant. Parasetigena silvestris and Phobocampe disparis were recovered most commonly
from gypsy moths collected from the resistant zone, and Cotesia melanoscelus and Blepharipa
pratensis were most common in collections from the susceptible zone. Parasitism rates by
Compsilura concinnata were not significantly different among collections from the three zones.
In 1984 the five species were recovered in similar proportions, but in 1985 parasitism rates of all
species declined except C. concinnata, which increased.
Collecting larvae from lower foliage was effective for first and second instars, whereas late-instar
larvae and pupae were obtained under burlap bands placed on tree boles. A canopy search was
used to collect third-sixth instars and pupae in the susceptible zone. There were no significant
differences in parasitism rates among gypsy moths collected in the canopy or under bands.

SULLIVAN, WILLIAM MICHAEL. "An Evaluation of the Relative Agronomic Value and Cold
Hardiness of Perennial Ryegrass, Lolium perenne L." 1978.

Tho separate but related studies were conducted between August 1975 and May 1977, on the
potential of growing perennial ryegrass forage in Vermont. The first study was designed to
develop a laboratory technique by which the relative low-temperature tolerance of perennial
ryegrass cultivars could be established. The second study was designed to determine the
agronomic value of perennial rye grass in terms of winter survival, forage production, and relative
palatability.
In study number one, three procedures were explored in an attempt to develop a laboratory
technique in which the survival of grasses frozen in the laboratory could correlate with field
survival of the same grasses. The first two techniques involved the laboratory freezing of large
amounts of potted grasses in a circulating air, low-temperature growth chamber while buffering
the pots with either soil or Styrofoam. The third technique involved the freezing of large
amounts of potted seedling grasses in the holding greenhouse so as to induce selective injury.
Artificially frozen buffered grasses were all severely injured and many completely killed.
Significant correlations between the survival of soil-buffered grasses and field-grown grasses were
obtained but only with seven of the cultivars tested. The foam-buffered grasses experienced less
variable injury than soil-buffered grasses, and survival percentages were more comparable to field
survival. Significant correlations of foam-buffered laboratory and field survival were obtained
with eight cultivars. Significant correlations between the survival rate of grasses frozen in the
greenhouse and under field conditions were obtained with nine cultivars. No technique provided
consistent correlation between laboratory and field when measured as dry matter production after
injury.
Study two involved th e establishment of replicated field plots of twelve perennial ryegrass
cultivars and the following four common forage grasses as checks: Kentucky bluegrass, Kentucky31 and Kenhy Thll Fescues, and pennmead Orchardgrass. Data on winter survival, dry matter
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production, and grazing preference were tabulat ed. Winter survival data were reco rded in April
1976 and May 1977. Dry matter production data were measured over fo ur cutting dates during
the 1976 growing season. Animal prefere nce was measured by recordin g th e tim e animals spent
grazing each grass.
Because of differences in the severity of the two winters, the data for cultivar survival rat es were
significantly different. Perennial ryegrass cultivars performed as well as o r better th an the check
grasses during both winters. Subsequently, pere nnial rye grass cultivars exceeded all check grasses
in total field dry matter accumulation for the season. No significant differences in animal
preference for the grasses could be determined.

VILLAMIL, RICHARD JAMES, JR. "Studies on the Moisture Regime of the Vergennes Soil." Ph.D.
diss., 1978.
Field and laboratory experiments were conducted to evaluate the moisture regi me of the
Vergennes soil. The Vergennes is a clayey soil which suffers from ext remes of moisture
content-generally wet with a high water table in spring. During th e summer as the water
recedes to depths possibly greater than two meters, roots which have bee n confined to the upper
profile by the high water table cannot obtain sufficient water. The high infiltrative capacity of
the A, horizon is limited during those periods when the water table is nea r the surface, but
otherwise the soil is quite permeable. It is also quite retentive of wat e r and will remain wet when
evapotranspiration demands are not high. Most of the pore space available to conduct water
when the soil is unsaturated in the B&A, B2, and C horiwns, consists of pores with a radius of
less than 30 fL, whereas a much larger proportion of pores with greater radii are available in the
A,- Therefore, very high soil moisture potentials are reflected by a fairly high volumetric water
content. Significant differences in both field- and laboratory-derived soil moisture retention
relationships, hydraulic conductivity, vertical shrinkage, and bulk density values were observed
between wet and dry years. Field capacity was estimated to occur after two days of drainage,
reaching soil moisture potentials of only -40 millibars (mb). Thus, soils in the field are much
wetter at the field capacity than would be estimated by using the 1/3 bar estimate.
Recovery of surface-applied tritium from the soil profile provided evidence indicating the
importance of large channels and cracks to water flow. When tritiated water was applied to a
dry soil, water rapidly penetrated deep into the profile. However, the high coefficient of
variation of tritium in replicate soil samples taken soon after water application (120 and 160
percent at one and three days after application, respectively), plus the low percent recovery of
tritium (36 and 28 percent of applied tritium at days one and three, respectively), indicates that
the rapid pene tration of water in th e dry soil was through large channels and cracks. Nine days
after application, the highest coefficient of variation decreased to 60 percent and the recovery
of tritium increased to about 80 percent of the total originally applied. Thus, water appears to
be diffusing into the bulk of the soil from the large channels and cracks.
Unsaturated conductivity (K..,.1) was determined in situ to be between one and ten em/day with
laboratory core studies showing much high e r K values. The laboratory and field studies with
cores surrounded by a gypsum collar reflected an "apparent saturated" flow when a few large
pores conduct most of the water. Pore size distribution of the various horizons was well
correlated with unsaturated K at soil moisture potentials between zero and -100 mb. A soil
moisture characteristic relationship was o btained in situ for the various horizons and, together
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with hydraulic conductivity measurements, was used to predict the water-loading characteristics
of the Vergennes soil. When using procedures compatible with the soil, considerable quantities
of liquid waste can safely be disposed of on the Vergennes. Perhaps a reevaluation of this
capability is needed.

WHALON, MARK EDWARD. "Immunological Identification of Predators of Lygus lineolaris (Palisot
De Beauvois) on Apple." 1976.

Populations of Lygus lineolaris (Palisot de Beauvais) and predatory arthropods were monitored
in a sprayed and unsprayed Vermont apple orchard. Three generations of L. lineolaris were
observed during the 1975 growing season.
An immunological micro double-diffusion technique was employed to determine the presence
of L. lineolaris in predator gut contents. Antibodies specific for identifYing the presence of L.
lineolaris adults and nymphs were developed in rabbits. Purification of antibodies was carried
out to assure L. lineolaris specificity. The technique was valid 42 h post-ingestion of L. lineolaris
by the Coccinellidae Coleomegilla maculata lengi (Timberlake). The technique was simple,
efficient, and inexpensive for evaluating predator-prey interactions.
Tho hundred and three predators were tested; eleven had L. lineolaris in their gut contents.
Effective predators were pentatomids, reduviids, lygaeids, and nabids.
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POLITICAL SCIENCE
HALLOWELL, ANN. ''Vermont Women in Local Government

1921-19~3."

1989.

An original database on fifty small-town governments in rural Vermont is used in this analysis
of women's participation in town government. I considered the result of elections for over 62,000
town offices for the sixty-three-year period to test five hypotheses. First, women's entrance into
politics is governed by certain aspects of the sociopolitical culture; second, women are elected
to only certain kinds of offices that reflect their tradition al roles; third, women's increased
participation in government is related to variations in community size; fourth, more women will
serve in local government during the war years because of the social crisis; and fifth, the impact
of the 1960's social movements is not reflected in the continued growth of women's presence in
local government: women are not found in leadership positions until the end of the 1970's when
the character of local government changes. Findings confirm that Vermont's most recognized
divider of sociopolitical culture, the "Mountain Rule," was not associated with variations in
feminine officeholding. 'fraditional attitudes about women's political participation did give way
to a "need/service" model: women would serve when needed in those positions deemed acceptable
for them, and that crisis precipitated by the Second World War did not necessitate a more act ive
role for women in town government.
It was also shown that a linkage exists between town size and part1c1pation. As town size

increased, the percentage of offices held by women decreased. However, during the modern
period, the character of the political office becomes a factor in women's representation in local
government. Women's presence in leadership positions in both large and small towns increases
during a period when countervailing forces are changing local government.
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PSYCHOLOGY
BROWN, REED H. "The Psychological Reaction and Adjustment of Cardiac Patients during and
Following Hospitalization and the Effect of Group Discussions on the Psychological Adjustment
of Cardiac Patients." Ph.D. diss., 1975.

A number of investigators have reported on the role of psychological factors in the development
and adjustment to cardiac disease (Caffrey, 1969; Friedman, Byers, Rosenman, and Elevitch,
1970; Hackett and Cassem, 1970). In addition, attention has been called to the impact of the
environment on the cardiac patient both in the hospital and following discharge (Croog, Levine,
and Lurie, 1968). The present studies were designed to address these issues by examining the
role of in-hospital experiences on mood and recovery and by investigating the effects of group
discussions with cardiac patients on well-established measures of personality functioning.
In the initial study, the Multiple Affect Adjective Check List was used to assess mood change
over time and in reaction to awareness of cardiac resuscitation procedures. Thenty-five patients
were involved in the examination of whether mood changes predictably on days two and four of
a patient's hospitalization as had been suggested previously (Cassem and Hackett, 1971 ).
Thirteen of these patients served as the sample to evaluate the effect of awareness of cardiac
resuscitation procedures as well as mood change through the course of hospitalization. Eigh tyeight patients served as the sample to examine the effect of being aware of cardiac resuscitation
on recovery as determined by length of hospital stay. Forty-four patients had experienced such
procedures and forty-four had not. Major findings were: (1) there was no effect of awareness
of cardiac resuscitation procedures on the overall recovery of patients, and (2) there were no
significant changes in mood either over the course of hospitalization or as a result of the
awareness of cardiac resuscitation procedures. Subjective data regarding patients' reaction to
hospitalization are presented, and the suitability of the Multiple Affect Adjective Check List as
measure of mood change is questioned.
The second study examined changes in the Tennessee Self Concept Scale and the Minnesota
Multiphasic Personality Inventory in thirteen patients who experienced group therapy as
compared with eight patients who did not. Additionally, th e relationship of various personality
and demographic variables to cardiac disease entities was explored in a group of seventy-seven
patients. Major findings were: (1) patients who participated in group discussions demonstrated
significant differences from controls on some psychological test measures and responded similarly
on other measures which changed over time for both groups. In add ition to a main effect of
treatment, significant effects of treatment and time interaction are reported, (2) patients
interested in taking part in group discussions differed significantly on these measures from those
who were not, (3) moderate but significant differences were found on psychological test responses
between the combined myocardial infarction-angina group and other diagnostic classifications,
and (4) patients' responses on the Tennessee Self Concept Scale and the Minnesota Multiphasic
Personality Inventory differed on the basis of sex and social economic level. Subjective data of
patients' retrospective views of hospitalizatio n and current concerns in adjustment to cardiac

disease were also discussed. Recommendations were made for hospital procedures, therapeutic
intervention, and future research.

BURCHARD, SARA NUZUM. "A Developmental Study of Information Processing in the Visual and
Tactual Modalities." Ph.D. diss., 1977.

The purpose of this research was to study aspects of sensory and intersensory development in the
visual and tactual modalities: (1) the relationship of intersensory integration to age; (2) the
contribution of tactual memory to cross-sensory failures of processing; and (3) the role of
mediation in cross-sensory processing vs. direct, amodal intersensory transfer. The developmental
course of the saliency of orientation discriminations to the tactual and visual modes, and the
development of sex differences in spatial processing were also examined.
These problems were investigated, using a cross-modal matching paradigm with forty
kindergarten and forty fifth-grade boys and girls from a rural elementary school. Children
matched small wooden figures visually, tactually, and in two cross-modal conditions, both
simultaneously and with half-minute delays between standard and comparison stimuli. Th
determine if the type of information processed was differentially related to intersensory
development, stimulus comparisons differed in terms of orientation, size, and shape independently.
The results of the study did not support a hypothesis of increased intersensory development with
age but did show a consistent loss of information in one intersensory condition, visual standardtactual comparisons, for size and shape information relative to the other three conditions at both
age levels. The consistent failure of intersensory transfer indicates that information transfer is
not necessarily amodal and strongly suggests that the visual image of the standard produced
interference with tactual information pickup. In addition, the results showed that there was a
developmental improvement of tactual processing. Older children were better in determining
identical matches in the tactual and tactual-visual conditions. These results also suggest that
there was mediation in information processing since improvement was restricted to discriminations of sameness. When information load was minimal, tactual processing time extended, and
previous experience with tactual processing provided, there was no differential effect of memory
on tactual processing. In addition, orientation information was easier to discriminate visually
than it was tactually among the younger children in whom orientation differences are likely to
be treated as shape differences due to incomplete figural processing. Sex differences appeared
in the younger age group with girls having greater difficulty identifying orientation changes than
boys. The implications of the results for research and theory on sensory and intersensory
development were discussed.

CLARK, ANTONIA A. "Evaluation of an Undergraduate Program in Adult Development and Aging."
1980.

During the 1978-1979 academic year, the Living/Learning Center at the University of Vermont,
in conjunction with the Early Childhood and Human Development Division of the School of
Home Economics, sponsored a yearlong undergraduate program, "Learning about Living: A
Lifelong Development Program ." A program of research was undertaken in order to assess the
impact of enrollment in "Learning about Living" (LIL) on students' knowledge about and
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attitudes toward aging and the aged. Sixty-six fe male unde rgra du ates participated in th e pretest
phase of the study (September 1978) and made up th e fo llowing three gro ups: (1) seve nt ee n
students were enrolled in the L/L program (EXP) ; (2) thirty-o ne students were e nrolled in a
yearlong course in human development but we re not pa rt o f th e L/L program (HD); and
(3) eighteen students were enrolled in neither the program no r in a hum an developme nt co urse
but lived together in a sorority house (N = 8) or college do rmito ry (N = 10) (SOR + ). Postt est
data (May 1979) were available for twelve stude nts from th e E XP group and fo r fi ftee n fro m th e
HD group. At both pretest and posttest, students responded to th e following pencil and pa pe r
surveys: (1) a demographic survey; (2) Palmore's (1977) Facts on Aging Quiz (P FAQ ); (3) a quiz
developed by the author to tap more specialized knowl edge (WBIQ ); (4) Koga n's (1961) Old
People Scales, measuring affective disposition toward old peo ple (OP + and OP-); (5) Kilty a nd
Feld's survey of perceived needs of older people, scored o n th e basis of three intuitively derived
scales (KF1, KF2, KF3); and (6) a sentence comple tio n procedure. Additio nally, th e investiga to r
conducted exit interviews with the students and with th e faculty coo rdinator, and several
measures of program involvement were derived.
Results showed that, at the time of the pretests, students enrolling in th e L/L progra m di ffe red
from the other two groups in terms of knowledge level though not in terms of atti tudes towa rd
old people or perceptions of their needs. Considering, howeve r, o nly those EXP and HD students
for whom full pretest and posttest data were available, no be twee n-group di fferences or pretest
and posttest changes were found in responses to th e PFAQ , W BIQ , OP, or KF scales. (Co mplete
analyses of the sentence completion data are not reported, but refi nement of the technique is
currently in progress.) For the EXP group, program involvement, represented by indices of total
credit enrollment and participation in program activities, was not related to any oth er findin gs
although credit and participation were themse lves related at postt est.
These findings, together with students' expressed pe rce ptions o f the program and th eir
recommendations for its future, suggest that efforts to improve th e LIL program should be
focused on the broad areas of content, continuity, and communication between and amo ng th e
faculty and students. An issue central to the design of the progra m in this first yea r was th at o f
determining a balance of structure and flexibility in require me nt s and administratio n- th at is, in
creating conditions under which highly motivated students mi ght be given responsibility fo r th eir
own education while others are given more direction and ma nd ates.
Methodological difficulties in the present study and their implica ti ons for future evaluative efforts
are discussed. Recommendations are made both for curricular development and evalu ation o f
the program.

COPELAND, BRUCE ALLEN. "The Local Validation of Actuarial Systems for Personality Assess ment."
Ph.D. diss., 1975.
This paper presents a theoretical hierarchy of utility and validity studi es designed to aid clinicia ns
in determining the applicability of actuarial system use in local clinica l settings. Specifically, th e
hierarchy is composed of a series of decision rules and increasin gly methodologically co mpl ex
studies which can be applied to evaluate the Ma rks & Seeman and Gilbe rstadt & Duker actu ari al
systems for personality assessment.
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Having presented this hierarchy, the author has completed proposed lower level investigations
at the Psychology Service of the Medical Center Hospital of Vermont. This effort has included
an analysis of demographic sample characteristics of local and derivative populations as well as
the generation of classification rates for the two actuarial systems. Preliminary data suggest that
these systems classify significant percentages of primarily medical patients and provide some
support for the use of the Marks & Seeman codebook which is not currently being employed at
the Psychology Service. Recommendations are then provided for the implementation of future
research efforts suggested by the present data. Finally, the present data analysis has provided
support for the feasibility of employing the author's proposed hierarchy of utility and validity
studies in the local setting.

EDWARDS, JOYCE A. "A Comparison of Covert Sensitization and Systematic Desensitization When
Administered to Groups of Hospitalized Alcoholics." Ph.D. diss., 1975.

In the present study, systematic desensitization and covert sensitization were administered
separately and in combination to groups of alcoholics who were inpatients at a state hospital.
These treatments were superimposed upon the usual hospital program to determine to what
extent patients receiving such behavioral treatments would benefit over those not receiving them
in terms of a number of outcome measurements.
Voluntary admissions to the Vermont State Hospital were randomly assigned to one of the
following four groups: (1) systematic desensitization only (9 Ss), (2) covert sensitization only (10
Ss), (3) both systematic desensitization and covert sensitization (12 Ss), and (4) usual hospital
treatment (12 Ss). A fifth group was later composed of those Ss who dropped out of the
behavioral treatments (13 Ss).
The behavioral treatments were administered during seventeen thirty-minute to one-hour sessions
to groups of two to four Ss. All Ss were trained in progressive relaxation following Wolpe's
procedure. For the systematic desensitization treatment, a standardized hierarchy was employed
with five different items presented at each session. For covert sensitization, six scenes (containing
a mixture of punishment and avoidance situations) were prese nted at each session.
All Ss were interviewed upon admission and again at six months and one year following their
discharge to obtain information regarding their drinking pattern during the six months prior to
admission and over the year following discharge. A second person was interviewed to verify the
obtained information for each S.
The two major measurements of treatment outcome were: (1) hospital readmission during the
postdischarge year and (2) changes in S's drinking pattern during the six months prior to
admission as compared to the six months and one year following discharge.
It was found that, although approximately equal numbers of Ss in the behaviorally treated groups

returned to hospital as in the groups not receiving such special treatments, the former Ss tended
to return sooner. This difference, however, was not statistically significant.
In terms of Ss drinking pattern, there was a tendency for those Ss who received the behavioral
treatments to improve their drinking patterns (i.e., to drink less and/or less often) during the
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follow-up periods than for those not receiving the treatm ents, but again the results were not
statistically significant.
In general, the results suggest that the addition of systematic desensitization and covert
sensitization did not add a sufficient benefit over the usual program to warrant th eir general
adoption in institutional settings similar to th e state hospital.

FULLER, ELOISE j. "A Communication Skills Training Program for Foster Parents of School-Aged
Foster Children." Ph.D. diss., 1977.

Fifty foster parents of school-aged foster children received training in three sets of
skills-rommunication skills, behavior management techniques, and family problem and conflict
resolution skills. The present study evaluated the effectiveness of the communication skills
segment of the training program. The skills taught were reflective listening, direct expression of
personal feeling, and verbal responses which facilitate problem solving. Effectiveness of the
training was defined as acquisition of the skills and application of skills in the home environment.
Three sets of measures were used to evaluate the effectiveness of training. The two PretestPosttest Measures (the Communication Measure and the Conflict Resolution Scenes) and the
five Training Measures (Thpe Assignments, Communication Quiz, Questions on the Reading
Assignments, and Role Playing Assignments #1 and #2) indicated that experimental subjects had
acquired the communication skills compared to an untrained control group of other foster
parents. The two Transfer Measures (the Problem Solving Assignment and the Family Meetings)
indicated that experimental subjects could apply the skills at home with their children and foster
children when instructed to do so, but there was little transfer of communication skills to an
unstructured task carried out at home.
Half of the experimental subjects were trained by the professional staff of the Vermont Foster
Parent Training Program, and the other half were trained by paraprofessional foster parent instructors. The subjects trained by the paraprofessional instructors performed about as well as
subjects trained by the professional staff on all measures.
There were no significant differences in the performance between male and female experimental
subjects on any measure as a function of training.
These results suggest that training in communication skills can be effective with foster parents
of school-age children, but additional attention should be paid to facilitating the transfer of the
skills taught into the "helping" environment of the foster parents.

GINSBURG, ARLENE BETH. "A Systems Approach to School Consultation and Teacher Training in
a Rural County." Ph.D. diss., 1976.

This study employed a systems approach to explore the needs and resources of schools in a rural
Vermont county and then to plan the most efficient form of consultative intervention for that
population . The experimenter's approach stressed the use of teachers' ideas and experience to
train other teachers. Questionnaires were administered that solicited incidents that trouble
teachers most and solutions teachers would be most likely to use in response to typical behavioral
or psychological classroom problems.
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A teacher training program based on the systems approach data was then carried out in a
representative high school, and its effectiveness relative to four more traditional teacher training
programs and relative to an untreated control group was evaluated. Problem solution data, direct
classroom observation, ratings on a continuum from Custodial to Pupil-Oriented classroom style,
use of referral sources, and student descriptions of teacher behavior were among the measures
used to evaluate pre-post changes.
Pre-intervention descriptive results showed elementary- and high-school teachers to report
concern about significantly different kinds of classroom problems and to use significantly different
techniques to solve these problems. Female teachers reported themselves to be significantly less
Custodial than male teachers, but student descriptions did not support the presence of this
difference; students saw teachers as significantly more Custodial than teachers saw themselves
to be.
Significantly, pre-post differences in choice of problem solutions were not found on teachersupplied data for any of the teacher training programs when chi-square comparisons were
performed but were revealed by student descriptions. Analysis of overall means on the Custodial
to Pupil-Oriented continuum showed teachers trained using systems approach data to become
more Custodial in immediate posttest and follow-up conditions and to change in a direction
different from that seen in other treatment groups and the control group. Systems approachtrained teachers also rated themselves as significantly more successful teachers five months
following training than did any other treatment group.
The issue of systems-approach-trained teachers changing toward greater custodiality but not being
aware of the extent of their custodiality is discussed as it relates to teachers' needs to feel in
control of the classroom. Suggestions are made for a broader-based school intervention program
including the evaluation criterion of student academic gain and moving beyond the need for
classroom control.

HARIG, PAUL THOMAS. "A Secondary School Intervention Model for Students with Moderate to
Severe Learning and Behavioral Handicaps." Ph.D. diss., 1975.
A review of services for Vermont adolescents with moderate to severe learning and behavioral
handicaps indicates that there are relatively few available resources for this target group. The
most common administrative practices include referral to the local mental health center, conduct
suspensions, reassignment to a special class, or, in the most extreme cases, an unmanageability
petition filed with juvenile court. These alternatives are felt to be inappropriate for the needs
of many students, particularly in the light of some recent Vermont legislation which encourages
the treatment of these problems within regular school classrooms.
Based upon this situation, the present study was made in collaboration with the Vermont State
Department of Education. Its goals were: (a) to undertake all activities which would lead to the
establishment within a school district of a residential treatment model as an alternative to existing
treatment programs for junior high-school students; (b) to devise various systems and techniques
for program accountability; (c) to determine the costs and practical difficulties encountered in
establishing such a project; (d) to assess the effect of treatment upon specific referral problems;
and (e) to develop motivational systems to maintain high performance levels on remedial tutorial
projects.
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The study was accomplished by th e establishm e nt of a residential facility in Burlington, Vermont,
which served ten boys during the first twelve mo nths of operation . The programs which
culminated in this study were preceded by the procurement of all project funding, selection and
development of a physical project site, staff training, and implementation of a motivational
system by means of a token economy or point system.
As a result of the initial project year of treatment programs, it was demonstrated that the
intervention could be a successful means of reinstating school attendance and to stabilize school
and remedial academic performance. The problems which were encountered included
complications from the punishment component of the point system and various difficulties with
passive-dependent parents. These problems were subsequently ameliorated through project
modifications, including the transition to all-positive point systems, adjunctive parent training and
supervision, and the formulation of specific treatment goals in order to minimize the undue
separation of youth from his natural family.

On the basis of this study, it was demonstrated that schools can retain hard-to-manage youth in
regular classes and obtain acceptable conduct and performance levels from them. It was also
found that teachers and administrators will utilize these services and encourage participants to
make continued progress. In addition, the in-house remedial activities were shown to be a factor
in th e acceleration of the participant's basic academic skills.

KIRK, RAYMOND S. "Drug Use Patterns and Correlates among High School Students in Rural
Vermont." Ph.D. diss., 1978.

The prese nt study examined drug use behaviors among high-school students in rural Washington
County, Vermont. A questionnaire designed to assess demographics, drug use histories, fam ily
interaction histories, and self-disclosed reasons for first trying, continuing, stopping, or not trying
drugs was administered to 413 students in grades seven through twelve. This represented
approximately 10 perce nt countywide sample of in-school youths.
Results indicated that beer and marijuana were the drugs of choice among the sample; 94 percent
had drunk beer, and 58 percent drank it regularly (two or three times or more per month); 60
percent had tried marijuana, and 36 percent used it regularly. Compared to the results of similar
studies, these rates are among the highest in the nation. Hard drug use, including hallucinogens,
barbiturates, amphetamines, opiates, and inhalants, was very low; only 11 percent to 14 percent
had ever tried these drugs (3 percent for opiates), and only 3 percent or less used them regularly.
Other incidence and prevalence variables are discussed in detail, and the results are compared
to other researchers' findings .
De mographic variables and family interaction histories were analyzed to develop predictor
equations for rural adolescent drug use. Significant predictor equations were derived for beer,
wine, liquor, amphetamines, opiates, barbiturates, inhalants, and marijuana. Differences among
the predictor variables across the different equations are discussed, and theoretical discussions
of the analyses are presented. Self-disclosed reasons for drug use are combined with
demographic variables and family interaction histories in a discussion of prediction and etiology
of adolescent drug use.
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Based on the findings of the survey, recommendations are presented regarding prevention and
intervention strategies fo r drug-taking youths in Washington County.
Recommendations regarding methodological cha nges are presented, and specific recommendations are made for changes in the survey instrument.

KLEIN, MICHAEL SETH. "The Criminally Insane in Vermont." Ph.D. diss., 1986.

This study examines the reasons for referra l, factors related to discharge, community adjustment,
and personal characteristics of a Vermont cohort (N = 138) of individuals evaluated in 1972-1973
for criminal insanity.
It was found that individuals facing serious charges were overrepresented in the cohort. For
serious charges (i.e., felonies), the state initiated proportionally more referrals for crimes against
persons and the defense initiated more for crimes against property. The state and defense did
not differ in the types of minor crimes referred, and individuals referred following a minor crime
were more likely to receive a diagnosis of psychosis.

The factors related to the discharge of the adjudicated criminally insane were: (1) having been
criminally incarcerated previously, (2) the severity of the crime charged at admission, and (3) the
amount of family and community contact while committed. The adjudicated criminally insane
spent an average of ten months committed, more than the four months of a matched group of
similar individuals referred for evaluations but not committed and more than a control group not
referred.
In a three-and-one-half-year follow-up period, individuals committed after serious charges were
no different in their adjustment to the community than controls. Individuals committed after
minor charges showed a continued dependence on mental health and legal systems. A typology
of characteristics consisting of three groups is proposed, and the implications of these findings
are discussed.

RUBIN, ROBERT MICHAEL. "Social Information and the Structure of Groups: An Exploration in
Simulated Societies and Institutional Observation." Ph.D. diss., 1978.

Information can be described on two continua-formal-particular and compact-extensive. Formal
information is general, abstract, and interpretive. Particular information is specific and situationbound, applicable only within a restricted context. Compact information is abridged and can be
correctly understood without being fully articulated. Extensive information requires complete
or lengthy specification to be understood.
Seven hypotheses were tested: (1) groups using primarily particular -extensive information will
produce a greater absolute quantity of information than groups using formal-compact
information; (2) particular-extensive groups will display more specialization than formal-compact
groups; (3) the greater the amount of specialization, the more resistance there will be to the
dissemination of specialized information; (4) information produced by specialists will be more
particular-extensive than that produced by others in their group; (5) groups using particularextensive information will be less stable than those using formal-compact; (6) formal-compact
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should form large, prosocial collectives, while particul ar-extensive groups should form smaller,
antisocial collectives; and (7) those of hi gh socioeco no mic level wi ll be given greater access to
particular-extensive information.
Hypotheses one through six were tested by means of simulated society games. The subjects in
each simulation were assign ed a gro up task co ntrived to req ui re either particular-extensive or
compact-formal informatio n fo r its co mpl etion (there were two groups in each information
category). The rul es required subj ects to co mpose "task statements" relevant to the group task
and offered many options fo r play, including specialties, collect ives, and elites. Hypotheses were
tested with the following dat a: o ne-number and word lengt h of task statements; two-number
of specialists and their activity and productivity; three-incidence of specialists refusing to gra nt
"college degrees," related to number and activity of specialists, prices for specialist consultations
related to specialists' number and activity, activity and productivity of specialists related to their
number; fo ur-content analysis of task statements o f specialists compared to o thers in their
group; five-amount of "money" invested in three "natio nal indicators," rates of investment, ra tes
of subsistence failur e, death, and absence, rating of intragroup communications, subject
qu estio nnaire responses, temporal patt ern of task statement production, and elite formation;
six-number and membership o f collectives, ratings of reaso ns for collective "votes of confidence"
in th eir members. Hypothesis seve n was tested by direct observation of four information
dispensing agencies: th e Social Welfare Department, Champlain Valley Work and Training
Program, and two classes at th e Church Street Center for Co mm unity Education.
Hypotheses one, two, and five were co nfirmed. Hypothesis six was partly confirmed in that
formal-compact groups had more prosocial collectives. The gro up tasks successfully induced
information sets. Hypotheses three, fo ur, and seven were not confirmed.

SCHUMACHER, TIMOTHY GEORGE. "An Evalua tion of th e Psychiatric Technician Program at
Vermont Sta te Hospital." Ph.D. di ss, 1976.
An attempt was undertaken to evaluate experiment ally th e Psych iatric Technician Progra m at
Vermo nt State Hospital. Attitude measures were obtained o n three aide gro ups, each of whom
had just fini shed their successively higher levels of training in th is program . Data were gathered
on these training-level groups in response to th e presentation of fo ur di fferent patient types, used
as experimental stimuli. The investigation was aimed at determi ning whether attitudes toward
patients vary as a function of differential amounts of training which aides undergo. Because
aides who comprised each of th e training-level treatment groups were not homogeneous with
respect to other potentially important variables (e.g., amoun t of wo rk experience accrued fro m
one training level to the next, socioeducational compositio n), it was necessary to assess the
correlative relationship between th ese two "covariates" and th e att itu de measures and to remove
this relatio nship statistically through an analysis-of-covariance design.
Attitude dat a were similarly gathered on three aide groups who had already finished their
training but who had in the meantime compiled differenti al amo unts of work experience.
Analysis of th ese data was aimed at determining whether attitudes varied as a function of
differenti al amounts of work experi ence, with training level held constant. Aides comprising the
three experience-level treatment groups were no t homogeno us in terms of their age and possibly
their socioeducational compositio n. For this reason, an analysis-of-covariance design was applied
here also in an attempt to statistica lly co ntro l for th e influence of these extraneous variables.
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Analyses of the data failed to find experimental main effects attributable to either the traininglevel or experience-level treatment conditions. Some consistent statistically significant
correlations were found between the socioeducational covariate and the attit ude measures in the
training-level set of ana lyses. Some consistent statistically significant correlations were found
between the age covariate and the attitude measures in the work-experience set of analyses.
Implications of these findings were discussed in terms of shortcomings of the theoretical model
used to guide the study, as well as possible shortcomings of the methodology employed to test
for effects.

SEGEL, EMILY L. "Analysis of Respite Care for the Mentally Retarded in Vermont." 1980.

Respite care is a term which is used to refer to a variety of services involving the temporary care,
protection, and/or supervision of persons with severe or profound developmental disabilities who
reside at home. The prevention of more restrictive living alternatives for the developmentally
disabled person is the major goal of respite care. The Developmental Disabilities Council of
Vermont proposed that a study of respite care services in Vermont be performed and provided
funding for the present research which assessed the current status and needs of Vermont's respite
care program. The project was divided into four parts: (1) study one evaluated the attitudes and
perceptions of respite care coordinators in Vermont's community health centers, (2) study two
surveyed consumers of respite care by way of a questionnaire, (3) study three identified
additional sources of funding at the state or federal level for respite care services, and (4) study
four surveyed nationwide respite care programs. Finally, recommendations were made to the
Developmental Disabilities Council of Vermont on the basis of the results of the four studies.

STABLEFORD, WILLIAM K. "Behavioral Contracting in Family Intervention." Ph.D. diss., 1977.

In a family system, behavior contracts can serve the purpose of structuring the exchange of
privileges and responsibilities between family members. Although the theoretical and practical
aspects of contracting call for an equal exchange of reinforcers (behaviors) between parents and
children, it is apparent from studies reviewed that the primary focus of intervention in most cases
has been on the child's behavior. The purpose of the present research was to develop,
implement, and evaluate experimentally a program of behaviorally oriented family intervention
which provided all family members with equal opportunities to target and modify each other's
behavior. The research was carried out in two separate studies (Phases I and II) under the
auspices of the Burlington Youth Service Bureau's delinquency prevention program.
The Phase I study consisted of within-subject (family) evaluations of two families in which the
problem behaviors of all family members were targeted and modified through reinforcement
procedures (behavioral contracts) and/or therapeutic instructions. Recorded behavioral data,
subjective behavior ratings (with one family only), and subjective measures of feelings indicated
that positive change took place through intervention and follow-up . However, substantial
difficulty was encountered in overcoming one family's negative communication patterns.
The Phase II study consisted of a twelve-week training program in negotiation skills and
behavioral contracting for adolescents and parents with five families. The experimental design
manipulated two sets of independent variables: (a) targeting co ndition (parent target child vs.
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child target parent) and (b) session condition (structured sessions with th erapi st invo lveme nt and
use of a negotiation training manual vs. unstructured sessions where family members were o n th eir
own). A within-subject (family) analysis of results is presented for each individual fa mily,
followed by a summary of results across all five families. The results showed a high degree o f
variability both within and between families, but the following relationships were found :

1.
Contract compliance-the combined percent of contract
compliance was significantly higher during parent target child weeks than
during child target parent weeks, but there were no differences between
structured and unstructured weeks or between parents and children;
2.
Subjective behavior ratings-subjective ratings of the frequency of
positive behaviors showed no differences between any of the experimental conditions or between parents and children;
Subjective feeling data-<:hildren were less satisfied with family
3.
life than parents prior to intervention, but children showed greater
improvement than parents during and following intervention;
4.
Verbal behavior data-structured sessions were more successful
in accelerating the rate of positive comments than in decelerating the
rate of negative comments in comparison with unstructured sessions, and
parents emitted significantly more negative comments than children.
The strengths and weaknesses of behavioral contracting are discussed in relation to family
characteristics which appear to affect outcome differently.

STAHL, JOHN RODERICK, JR. "The Comparative Effects of Behavioral Contracting, Behavior
Rehearsal and Self-Evaluation Training on the Classroom Behavior of Problem Youth." Ph.D.
diss., 1975.
The effects of three forms of behavioral intervention on the classroom behavior of problem youth
were compared. Each intervention aimed to develop appropriate classroom behaviors by
reinforcing these behaviors with the activities available in a youth center. School behaviors were
targeted via a behavior rating card system, and the youth center reinforcers were mediated
through a token economy point system.
The subjects were forty seventh- and eighth-graders who were judged by guidance counselors to
display school and family or community adjustment problems. The youth contracted to carry
cards on which their behavior was rated by teachers. After four weeks of baseline, each subject
was assigned to one of the three treatment groups. Subjects in the conventional behavioral
contracting group earned youth center points according to teachers' ratings of classroom
performance; subjects in the behavior rehearsal group earned points for practicing desirable
classroom behaviors at the youth center and for describing in writing their experiences in
performing these behaviors at school; and subjects in the self-evaluation group earned points for
monitoring their behavior and matching teachers' ratings. The points were exchangeable at the
youth center for access to a variety of activities which were of reinforcing value to the youth.
Classroom behavior was measured by teacher ratings, grades, and classroom observations.
Economic and behavioral problem characteristics of the subjects were examined. Subjects were
categorized into groups on the basis of the economic level of the neighborhoods in which th ey
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resided. Thacher and/or guidance counselor reports were collected to provide information
regarding the specific behavioral problems which individual subjects presented.
Teacher ratings of classroom behavior were high during baseline (4.3 on a five-point scale).
However, mean teacher ratings increased during intervention in all three treatment groups.
There was a trend (p = .21) for teacher ratings of participation to increase and a statistically
significant increase in attitude ratings. Sign tests performed on the baseline and intervention
means of ratings averaging 4.50 or less in baseline revealed that the number of participation and
attitude scores which increased during intervention was significant only in the behavioral
contracting group. Analyses of grades revealed no significant difference between target and
nontarget grades in the three treatment groups during the grading quarter when baseline conditions were in effect. When intervention conditions were in effect, grades were lower than in the
previous quarter, but target grades in the behavioral contracting group were higher than
nontarget grades. Thrget grades were lower than nontarget in the other groups. The classroom
observation data were not analyzed because of methodological problems. Technical problems
in applying behavioral rehearsal and self-evaluation procedures were discussed.
The project demonstrated that clinically relevant behaviors occurring in the school setting could
be targeted, employing youth center activities as reinforcers. Issues relevant to therapeutic
intervention in the school setting were discussed.

STEINBERG, JAKOB J. "Individuation, Deindividuation, and Persuasion." Ph.D. diss., 1977.
The literature describes deindividuation as a state in which an individual is indistinguishable from
his social surroundings to the point that distinctiveness is minimized and, with the effected
anonymity, it is suggested, comes the likelihood of deviant, negativistic behavior. Various ideas
are presented which suggest that Deindividuated subjects are less susceptible to social influence
and change their attitudes less than Individuated subjects.
Fifty-four female undergraduates at the University of Vermont were subjected to specific
conditions according to an adaptation of an existing methodology designed to manipulate, in a
laboratory analogue, the states of individuation and deindividuation. Thirty-five subjects were
run in two control conditions, bringing the total number of subjects to eighty-nine.
Participants responded to a series of scales designed to evaluate subjective feelings appropriate
to the individuating and deindividuating conditions. The results indicated that a persuasive
communication was effective in changing the attitudes of all subjects, regardless of condition.
Although the support was indirect, there were data which suggested that Deindividuated subjects
changed their attitudes proportionately less than the Individuated group. Several factors are
offered in the discussion as explanation of these results.

THOUSAND, JACQUELINE SUE. "A Procedure to Determine Competencies Required for Manager and
Staff Positions in Group Homes and Intermediate Care Facilities for Individuals with Mental
Retardation in the State of Vermont." 1984.
Competencies for community residential staff and manager positions were developed through the
Residential Managers ltaining Project of th e Psychology Department of the University of
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vermont under the auspices of the Vermont State Departm ent o f Ment al Hea lth, Co mmunity
Mental Retardation Program. The final determination of competencies was made by direct ca re
and nondirect care personnel having experience with community residences for pe rso ns with
developmental disabilities.
The purpose of the competencies is to assist service provide rs with ca ndidate selection fo r each
type of community residence staff position and to provide a guide for furth er reside nti al staff
development. These competencies identify prerequisite skills and characteri stics fo r four
community residential staff positions: intermediate care faciliti es for th e mentally reta rded
(ICF/MR) manager, ICF/MR staff positions, group home man ager, and gro up ho me staff
position. Furthermore, these competencies identify additional skills and characteri stics to be
acquired or demonstrated by staff within six months of employment.
Empirical and deductive methods were used to generate the initial list of co mpetenci es.
Questionnaires were sent to all community residence managers and staff se rvin g pe rso ns with
developmental disabilities in the state of Vermont (eighteen residences at th at tim e) and to three
former residence managers. The response rate to questionnaires was 72 percent of th e residences
sampled. Personal interviews were conducted with select managers a nd staff perso ns representative of regional and client age differences. Respondents to thi s initial stage o f the study
represented every comm unity mental health catchment area in th e state in which such residences
existed at the time.
Based upon an analysis of these data and a review of the literature on staff co mpetenci es, a list
of 107 competency statements was generated. These statements were then se nt to State
Department of Mental Health personnel, advocacy group members, staff of the Psychology
Department at the University of Vermont, all local mental health agency developmental
disabilities coordinators and residential directors in Vermont who had clients in such residences,
and all incumbent residential managers for final competency selection. For each o f the four staff
positions examined, respondents rated the competency statem ents as (1) absolutely prerequisite,
(2) prerequisite, (3) to be acquired within six months, or (4) oth er. Response rates ranged from
50 percent returned (ICF staff competency ratings) to 58 percent return ed (group home ma na ge r
competency ratings). Respondents represented every community ment al health region (eight) in
the state, providing community residences (ICF/MRs or group homes) for perso ns with retarded
development at the time of the survey.
Specific competencies for each staff position were selected, based upon grea ter than chance
agreement between respondents upon the rating of each statement as a prerequisite or postemployment competency. A total of 102 competencies, clustered into seven categories, were
identified in this manner.

WARNER, ELLEN L. "Adult versus Peer Modeling Combined with Positive Reinforcement in Imitation
Training." Ph.D. diss., 1975.
Research has shown that the modeling process is affected by observer characteristics, model
characteristics, model-observer similarity, and reward of both model and observer. While most
modeling studies employ adult models, some experimental work suggests peers can be effective
models. Few studies have directly compared adult with peer models.
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The present two st udies were conducted to test the effectiveness of adult versus peer models.
Experiment I tested only adult versus peer models, using three autist ic, nonimitative children, and
involved the conditioning of verbal or motor imitative responses via modeling, plus reinforcement
procedures. Experiment II tested model type, model sex, and observer sex. A total of sixty
subjects, normal, preschool-aged, thirty boys and thirty girls, was used. Six boys and six girls
served as a control group, and the remaining forty-eight subjects were randomly assigned to the
eight experimental groups.
Results from Experiment I showed peer models to be more effective than adult models. All
subjects learned twice as many responses under the peer model than under the adult model. In
Experiment II, an analysis of variance was carried out for model type, model sex, and observer
sex. Model type (adult versus peer) was the only significant factor influencing the modeling
process, peer models again being significantly more effective than adult models.
Alternative explanations for these results are offered, and their clinical and experimental
implications are discussed. Theoretical implications of the findings are also considered.

WILLIAMS, J. MICHAEL. "The Vermont Memory Scale: Initial Studies of Reliability and Validity."
Ph.D. diss., 1983.
In the past three decades, there has been a growing realization that knowledge and understanding
of memory ability and disorders of memory have outpaced clinical methods of assessment. The
following study first outlines the theory of memory disorder and the history of its assessment,
emphasizing weaknesses of the present methods and suggestions for new methods that have been
made through the years. Then a proposed memory battery is discussed and evaluated through
systematic reliability and validity studies. The new scale is also compared in all studies with the
most popular battery in current use, the Wechsler Memory Scale (WMS).
Validity studies were carried out in two ways: mean comparisons of memory-disordered and
matched control groups and discriminant function analyses evaluating the predictive utility of
subtest groups in discriminating the memory-disordered group from a larger, unimpaired control
group. 1\velve memory-disordered subjects participated in both analyses, twelve matched control
subjects participated in the former study, and sixty-two unimpaired control subjects participated
in the latter study.
The interrelationship of subtests was further examined through factor analysis. The Vermont
Memory Scale (VMS) and the Wechsler Memory Scale were analyzed separately and then
combined into a comprehensive analysis. All ninety-three subjects who took the tests participated
in these analyses.
Results generally supported both batteries as reliable and valid in discriminating severe memory
disorder from normal functioning. However, certain weaknesses of the Wechsler Memory Scale
emerged that cast doubt upon its conceptualization and on the scoring of the Memory Quotient.
Certain measures derived from the Vermont Memory Scale also showed weaknesses. These
results were discussed in light of the conceptualization of both batteries and their ability to make
future, valid discriminations.
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WILM, ANN SIMCOKE. "The Winooski Workshops, A Field Study: Citizen Involvement in a Vermont
River Basin." Ph.D. diss., 1976.
Public participation is a dynamic communication process within a socia l system, a source of
information and support for social and eco no mic goals. Current interest in public participation
is sparked by changes in social valu es and, mo re specifically, by a change in th e public's
perception of governmental responsibility. Current effo rts in this fie ld, particularly as related to
resource decisio n making, are directed from an action agency toward th e public. Vermont is
currently drawing up its River Basin Water Quality plans for the maj or rivers of the state. State
agencies have called for citizen input into this planning process. This provided an opport unity
to test a commonly used workshop techniqu e for invo lving citizens against a second format which
involved a more social-psychological orientation and small-group problem-solving techniqu es.
Questions of social interaction processes, structural compon ents of meetings, and previous
commitment to a participation process were viewed as determinants in sustaining long-te rm
interest in water resource activities.
The purpose of this research project was to test the hypothesis that differences in enviro nm en tal
settings reflect, and are reflect ed in, citizen mo tiva tion levels to become involved in water
resource decision making. A secondary focus of the resea rch was an ana lysis of ci ti ze n
motivations to beco me involved as re fl ected in qu estio nn aire responses and attenda nce rates.
1\vo distinctly different types of meetings were held in th e Winooski River Basin. The subjects
or participants in this study were found by use of a variation of the technique developed to
identify "community influentials." The subjects were also surveyed prior to the meetings in terms
of their "willingness-to-act" on water-related proble ms. A to tal of five meeti ngs were held over
a four-month period.
Small sample size, both in the questionnaire respo nses and th e attendance rates, necessarily limits
any broad interpretations of the results. However, differences due to th e environ ment al settings
reflect research findings observed in mo re "co ntroll ed" experimentation . The research project
concludes with seven recommendations for future att empts to conduct field research in thi s area
and a list of Do's and Don'ts for those interested in working with citizens or resource man age rs
in the natural resources field.

WILSON, SUSAN R "An Analysis of the Mental Health Ex-Patient Movement in Vermont." Ph.D. diss.,
1986.
Self-help mutual support is becoming a majo r trend in health care in the United States. In the
last decade, typologies and case studies have been used in mutu al support research to describe
this phenomenon and to encourage providers to use th ese groups as adjuncts to th e more
traditional professionalized service delivery system. Although occasionally included in typo logical
research, very little attention has been focused o n me nt al hea lth ex-pat ient movement groups.
The purpose of this study was to describe th e me ntal health ex-patients' movement in Vermo nt
from the perspective of the participants, using a qualitative research approach. During a twelvemonth period in 1985, thirteen in-depth individual interviews were co ndu cted with movement
participants, directors of three ex-patient o rga nizatio ns kept daily logs of their activities and
contacts, and the content of twelve three-ho ur sta tew ide television tel eco nferences conducted by
ex-patients was recorded by the resea rch e r. Field no tes and informal participation in ex- patie nt
meetings and activities provided additional so urces of informatio n. Qualitative data from the
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interviews, teleconferences, field notes, and informal meetings were sorted and categorized, using
a reiterative data reduction process to yield emergent themes about the underlying philosophy,
purpose, structure and function, and membership of the ex-patient movement. In addition,
content analyses were performed on quantitative data from the teleconferences and the three
directors' logs to examine the types of activities in which ex-patient organizations engage. From
these qualitative and quantitative analyses, it was determined that ex-patients involved in the
movement perceive themselves as oppressed hostages of the traditional mental health system and
of society. The tools of oppression include diagnoses, psychiatric institutions, psychotropic
medications, social discrimination, and clienthood. Th fight this oppression, the ex-patient
movement emphasizes the usc of experiential knowledge and individual empowerment to help
create caring competent communities which are responsive to individuals' needs. The findings
suggest that ex-patient movement organizations are qualitatively different from the more
researched mutual support groups. A resource mobilization theory of social movements is used
to explore these differences and to address issues concerning the future survival of the mental
health ex-patient movement in Vermont.

YOUNG, SALLY SERRELL. "Resilient Children in Vermont." Ph.D. diss., 1986.

This study was designed to investigate the contribution of stressful life events, along with other
personal, familial, and environmental variables, to childhood behavioral adjustment. Six-hundred
and ninety-nine children, ranging in age from nine to fifteen years, served as subjects. These
children were drawn from a population of 1,251 children who had participated in an earlier study
of preschool adjustment. Parent report measures of internalizing, externalizing, and total behavior
problems were related to similar measures obtained in the preschool period and to measures of
academic and social competence, child and family demographics, and stressful life events
obtained at follow-up. The results of multiple regression analyses involving the entire sample of
children failed to account for more than 17.6 percent of the variance in total behavior problems
even when curvilinear or interactional regression models of the stress/adjustment process were
tested.
To investigate patterns of vulnerability and resilience to stress, four subgroups of children were
identified within the larger population. Two of the subgroups were composed of children who
were in the upper third of the sample in their experience of stressful life events but differed by
being in either the upper third (Expected Casualty) or lower third (Resilient) of the sample in
total behavior problems. The other subgroups were both in the lower third of the sample in
stressful life events but differed by being in either the upper third (Vulnerable) or lower third
(Easy Adjuster) in total behavior problems. Children in the two high stress groups presented
more health and birth problems, more parent problems, lower socioeconomic status (SES), and
fewer communication skills as preschoolers than children in the low stress groups. Children in
the two low behavior problems groups presented higher preschool developmental skill levels,
fewer preschool externalizing behavior problems, and greater academic and social competence
at follow-up than children high in behavior problems. Resilient children differed from Expected
Casualties in presenting both higher SES and mother's education levels and fewer birth or health
problems. A discriminant function (involving seven variables) used to predict group membership
produced modest results in that only 37.7 percent of the cases were classified directly.
The results of the study indicate that behavioral adjustment in childhood can be related to
preschool adjustment and competence, and stressful life events but indicate further that none of
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these variables, alo ne o r in combination, accounts fo r th e majo rity o f va ri ance in adju stm e nt. As
such, th e results suggest the need to investigate a greate r range o f va ri abl es a nd to reco nccptua lize th e nature a nd measureme nt of stress in childhood.
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PUBLIC ADMINISTRATION
CLAN~

CYNTHIA R. B. "Business/Government Partnerships as an Option for State Economic
Development." 1991.

Are business/government partnerships viable options for state economic development ventures?
A total of eighteen public (state government) and private sector practitioners were surveyed with
regard to Vermont's economic development program, "Market Vermont." Individuals were asked
to respond to questions concerning state economic development, business/government
partnerships, and state involvement in promotional programs.
The results indicate that there is no agreement regarding the use of effectiveness of partnerships
between business and state government in Vermont. This is especially true with respect to the
"Market Vermont" program as neither business nor state government agrees on the use of
promotion as a tool of economic development. Results of the survey also indicate that there are
distinct differences between the two sectors which impact their interactions and relationship with
each other.

WHITTED, SCOTT A. "The Montrealer: An Exercise in Intergovernmental Management." 1992.

Passenger train service to Vermont was threatened in 1987 when Amtrak halted the operation
of its Montrealer, which conducted a daily round trip between Washington, D.C., and Montreal.
Amtrak's decision was based upon its belief that the track conditions along the Montrealer's
route between Brattleboro and White River Junction were substandard. That track was owned
and maintained by the Boston & Maine Corporation (B&M). After brief negotiations with
B&M, Amtrak decided the only way it could ensure that the track would be repaired was to
condemn it from B&M under the auspices of the Rail Passenger Service Act, 45 U.S.C.A. § 501,
et seq. In what amounted to a joint venture with the State of Vermont and the Central Vermont
Railway (CV), Amtrak undertook the condemnation in September 1988, and immediately sold
the track to the CV. That railroad repaired the line, and in July 1989, Amtrak resumed its
Montrealer service. The B&M and its parent corporation, Guilford Transportation Industries,
Inc., are challenging Amtrak's action in a case pending at the United States Supreme Court.
This thesis examines the Montrealer situation as an exercise in intergovernmental management
(IGM), a process by which public and private officials work together to achieve a specific goal.
The paper compares IGM to the concepts of traditional federalism and intergovernmental
relations. It then applies the six elements (units involved, authority relations, means of conflict
resolution, values, political quotient, and actors) of Professor Dei! S. Wright's model of IGM to
the Montrealer episode. The thesis ends with conclusions about the usefulness of Professor
Wright's model in analyzing the events surrounding the cessation and restoration of the
Montrealer and with recommendations for additional study of the IGM process.
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SPEECH PATHOLOGY
BENJAMIN, KATHLEEN MASLOWSKI. "The Effects of the Wilson Initial Syntax Program on the
Syntax and Phonology of Speech Defective Children." 1975.

The purpose of this study was to determine the effects of the Wilson Initial Syntax Program
(Wilson, 1972) on the language and articulation ability of five preschool children. The Wilson
Initial Syntax Program (WISP) is a receptive language program which consists of twenty-five
structured lessons covering the use of prepositions, negation, nominative and possessive
pronouns, verb tenses, passive voice, and relative and reflexive pronouns. It was administered
to each subject on an individual basis over a period of six weeks.
Before and after administration of the WISP, the expressive portion of the Northwestern Syntax
Screening Test, the Screening Test for Auditory Comprehension of Language, the Peabody
Picture Vocabulary Test, and the Goldman- Fristoe Sounds-in-Words Subtest were given to each
subject. A comparison of pretest and posttest scores revealed that, for all five subjects, there was
a decrease in articulation errors and an increase in language ability after the administration of
the language program.
These findings suggest that the WISP can be a successful language intervention technique for
children with a combined syntactic and phonological deficit.

MALAVENDA, ANTHONY S. "A Study of the Effectiveness of the Monterey Language Program on
Children with Language and Articulatory Deficits." 1975.

The purpose of this study was to assess the effectiveness of the Monterey Language Program on
five children with language and articulatory deficits during a five-week period. The following preand postmeasures were used for analysis: Northwestern Syntax Screening lest, Programmed
Conditioning for Language lest, Carrow Screening Test for Auditory Comprehension of
Language, Peabody Picture Vocabulary Test, Developmental Sentence Scoring, Developmental
Sentence '!ypes, and Goldman-Fristoe Sounds-in-Words Subtest.
The Monterey Language Program is based on the principles of programmed conditioning and
consists of forty-one individual programs, each covering a specific concept. The authors profess
that it is a universal language program capable of teaching any nonuser of language to talk.
The results indicated that subjects on the average improved their scores on the pre- and
postmeasure comparisons. The actual concepts taught appeared to improve only on imitative
tests and to have failed to generalize to spontaneous speech samples.
The fact that the subjects' performance on later programs or later parts of programs showed a
decrease rather than an increase might imply that more effective consequences are needed to

generate correct responses and adequate attending behavior. The lack of carry-over to
spontaneous speech samples might imply that it is necessary to initiate home carry-over.

TURPIN, SARAH CONANT. "The Effects of a Generative Grammar Based Language Program on the
Language Skills of Children with Syntactic Deficits." 1975.

The purpose of this study was to investigate the effects of a generative grammar-based language
remediation program, employing behavior modification techniques for instructional purposes, on
the language skills of children with syntactic deficits.
The subjects used in this study were five children enrolled in the Bristol, Vermont, Head Start
Program. The following tests were used as measures of phonological, morphological, and syntactic ability pre- and posttherapy: Peabody Picture Vocabulary Test, Carrow Test for Auditory
Comprehension of Language, Northwestern Syntax Screening Thst, Program Conditioning for
Language Thst, and Goldman-Fristoe Sounds-in-Words Subtest. Also, a spontaneous speech
sample was collected with each battery and analyzed according to transformational-generative
categories.
The results of the study revealed that the language program administered during twelve half-hour
therapy sessions brought about improvement in each individual's syntactic ability. Also, a
decrease in articulation errors was found for each subject, indicating that a remediation program
of this type also effects an improvement in articulation skills.

WHITE, EDITH HEPWORTH. "The Effects of Repetition on the Adequacy Scores of Aphasics'
Responses: A Comparison of Vocal, Gestural and Combined Vocal-Gestural Requests to
Repeat." 1975.

This study was designed to examine the effects of repetition on the adequacy of aphasics'
responses to stimuli and three modes of eliciting repetitions.
Six adult aphasics were selected from the caseload of the Eleanor M. Luse Center for
Communication Disorders at the University of Vermont. The subjects were shown pictures and
instructed to describe them. They were then requested to repeat their responses under three
conditions: by vocal, gestural, and a combination of vocal-gestural signals. Five of the subjects
completed the task, and only their adequacy scores were used in the statistical analysis.
Responses were scored for adequacy by the examiner, and numerical scores were obtained. The
null hypotheses were that there would be no difference in the adequacy of the responses as a
result of repetition and that there would be no difference in the effects of the three methods of
eliciting repetitions. The adequacy scores were cast in a Friedman Tho-Way Analysis of
Variance by Ranks, and the Xr for both hypotheses failed to reach the .05 level of confidence.
The null hypotheses were supported. Repetition did not improve adequacy, nor were there
differences among the conditions used to elicit repetitions.
The responses were judged for appropriateness by the examiner and two clinicians trained to the
task. These ratings were employed in the descriptive analysis of the subjects' responses. No
difference between initial responses and repetitions was noted under any of the conditions.
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Within the limitations of this study, repetition had no significant effect upon the responses of the
aphasics under any of the conditions.
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WILDLIFE AND FISHERIES BIOLOGY
HENKE, ROBERT J. "Bird Diversity and Habitat Structure of Clearcuts and Shelterwood Cuts in a
Northern Hardwood Forest." 1987.

Birds were censused and habitat structure was measured on nineteen shelterwood cuts and eleven
clearcuts during the summers of 1983 and 1984 in central Vermont. The thirty regeneration cuts
were of similar size, age, and elevation and were composed predominantly of northern
hardwoods.
Bird species diversity and number of species were both significantly higher in shelterwood cuts
than in clearcuts. The numbers of live and dead trees and canopy height were significantly higher
in shelterwood cuts than in clearcuts. Canopy closure was also higher in shelterwood cuts. Four
simple regression equations of habitat variables explained 50 to 70 percent of the total variation
observed in bird species diversity.
Habitat guilds were defined by spatial location of birds in the regeneration cuts. Bird species
were grouped into understory, midstory, overstory, and tree trunk habitat guilds. Cluster analysis
grouped the thirty regeneration cuts into three clusters, based upon similarity of avian species
occurrence. The three clusters represented silvicultural clearcuts, commercial clearcuts, and
shelterwood cuts and were characterized by an increasing trend in bird species diversity,
respectively. Tho habitat guilds were represented in cluster I. Three habitat guilds were present
in cluster II. Cluster III was characterized by a nearly equal distribution of all four habitat guilds.
A regression model was developed, using as independent va ri ables average canopy height and
number of growing seasons of seventeen regeneration cuts censused in 1983 . The model significantly predicted the bird species diversity of thirteen regeneration cuts censused in 1984 and
explained 76 percent of the total variation in bird species diversity. The regression model can be
used to predict the bird species diversity of clearcuts and shelterwood cuts.

KIRN, RICHARD A. "Assessment of Rainbow Smelt (Osmerus mordax) as Forage in Lake Champlain."
1986.

A five-meter-square midwater trawl was used to develop a sampling methodology to assess
population parameters of rainbow smelt (Osmerus mordax) in Lake Champlain during 1984-1985.
Length frequency distributions from replicate trawls of three discrete depth strata in June 1984
revealed a delayed vertical migration of smaller fish. Smelt captured in the second replicate trawl
of each depth strata accounted for 87 percent of the total smelt catch. This behavior was not
repeated in subsequent discrete depth trawls from August 1984 through June 1985, which were
initiated later in the evening, although size-specific stratification of smelt in the water column was
observed. A technique of oblique midwater trawling, where the trawl net uniformly samples the
water column in a stepwise fashion, was implemented to avoid potential sampling errors induced
by the observed vertical migration behavior of smelt. Replicate oblique trawls, initiated at least

one hour after sunset to allow the vertical migration of smelt to stabilize, provided consistent
catches and length distributions of rainbow smelt, as well as sufficient samples for biological
information.
Replicate oblique midwater trawls were utilized during 1984-1985 to assess various population
parameters of rainbow smelt in two management zones of the main Jake area of Lake Champlain
in sites representing each of three depth ranges: <45 m, 45-75 m, and >75 m. Greatest catches
of smelt were generally associated with shallow sites, while seasonal peaks in mean total smelt
catch (CPUE) were observed in August, reflecting recruitment of yearling fish to the trawl. A
total of 2,948 smelt were aged by examination of otoliths. Uniform estimates of mean length-atage among the six sampling sites failed to suggest the existence of discrete populations of smelt
in the main lake. Mean length-at-age estimates were substantially smaller than studies of Lake
Champlain smelt in 1929 and 1950. Age and length distributions were variable among sites
although a systematic association with depth or location was not observed. A weak 1984 year
class was indicated by mean CPUE estimates of individual age classes and annual length frequency distributions of trawl catches. Survival estimates were comparable to Great Lakes' smelt
populations prior to salmonid stocking programs.
Lake trout (Salvelinus namaycush) and Atlantic salmon (Salmo salar), examined for stomach
content, fed almost exclusively on rainbow smelt throughout this study. Walleye (Stiwstedion
vitreum) also relied heavily on smelt. No relationship between predator length and prey length
was observed for these species although Atlantic salmon appeared to prey selectively upon
immature smelt. Lake trout and walleye preyed on smelt size classes in proportion to their
abundance.

LENT, RICHARD A. "Habitat Use and Behavior of Breeding Songbirds in Disturbed and Undisturbed
Northern Hardwood Forest." 1983.
Response of a community of breeding birds to forest disturbance was examined on three ninehectare sites, which contained small patches of heavily harvested northern hardwood forest. Cut
areas were surrounded by relatively mature, undisturbed forest and were habitat patches of
disturbed vegetation. Songbird territories, habitat structure, and behavior were studied, using
cluster analysis to group species by similarity in habitat use and foraging behavior.
Chestnut-sided warblers, common yellowthroats, mourning warblers, and white-throated sparrows
used predominantly disturbed vegetation, showing a consistent pattern of positive association and
high territory overlap with each other. They were absent or rare in an extensive area of
undisturbed forest. Fourteen other species used predominantly undisturbed forest. Further
habitat partitioning within the disturbed and undisturbed groups reflected species' selection of
specific vegetation types.
Differences in foraging strategies of species appeared to be related to selection of disturbed or
undisturbed habitat. Low foliage gleaning was the foraging behavior commonly used by three
disturbed habitat species; these species did not often utilize foraging opportunities provided by
tall trees even though trees were available at edges and in some cases in the interiors of cut
patches. Undisturbed forest species captured prey in higher vertical zones on trunks, branches,
and twigs, in addition to foliage gleaning, and used hovering and hawking more often than
species in cut patches. Forest birds did not appear able to exploit food resources in cut patches
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even though the small cut areas did not present large barriers to travel of birds between cut and
uncut forest. Most species overlapped broadly and assumed interm ediate positions along
gradients of increasing niche width and variability in use of vertical feeding zones, but a few
species consistently fell at either extreme. Chestnut-sided warblers had the most consistently
broad niche and were variable in use of vertical feeding zones. In contrast, ovenbirds and
northern juncos, species using undisturbed forest, were th e most consistently specialized in
foraging behavior and were relatively stereotyped in use of vertical feeding zones.
Results suggest that the chestnut-sided and mourning warblers, yellowthroat, and white-t hro ated
sparrow function as fugitive species in this breeding bird community, because they seem to
require disturbed habitat and appear to be adapted for use of early successional vegeta tion.
Species selecting undisturbed forest may be behaviorally limited to use of foraging opportunities
presented by mature habitat and fail to exploit resources present even in small forest ope nings.
Fugitive and forest-interior bird species are adapted for use of opposite extremes of a forest
disturbance continuum.

SCOIT, MARK ELIJAH. "Seasonal Use of Clearcuts by White-Tailed Deer in Vermont." 1982.

Seasonal habitat use by white-tailed deer (Odocoileus virginianus), determined from pellet gro up
counts, was measured in Grafton and Goshen, Vermont. A total of3,906 0.001-hectare plots was
sampled for pellet groups in each season. Plots were spaced systematically at ten-meter intervals
in thirteen different study units, containing clearcuts varying from two to four years in age.
Sample plots were distributed in the clearcut, edge, and surrounding forest habitats. Four large
clearcuts (ca. 4.5 hectares each) in Goshen and nine small clearcuts (ca. 0.6 hectare) in Grafton
were examined seasonally to determine if a disproportionate amount of deer use occurred near
the forest edge. The Goshen clearcuts were managed for grouse (Bonasa umbel/us) habitat.
Deer appeared to prefer the clearcut habitat throughout the year, with greatest use occurring
during the fall. These areas produced the greatest amount of potential forage for deer and, for
this reason, would be expected to represent the most important feeding sites. Deer preferred th e
Grafton two-year-old clearcut more than all other habitats during all seasons. In the Goshen cuts,
the only significant difference in deer use among the variously aged clearcuts occurred in th e fall
season, when the two-year-old clearcut had significantly greater deer use than the three- and
four-year-old clearcuts.
The youngest small clearcut had more deer use during all seasons th an both th e other aspen cuts
of similar size and the larger timber cuts. Deer use was also found to be greater within habitats
that were low in vertical foliage density, slash depth, and canopy closure. Presence of ferns and
grasslike plants did not appear to influence deer usage. Areas with herbaceous plants, including
raspberries and blackberries (Rubus spp.) but excluding grasslike plants, had significantly greater
deer use than where they were absent.
In the large clearcuts, an edge area, which extended from th e forest-clearcut bo rder thirty meters
into the cut, was found to be preferred by white-tailed deer. During the spring and fall seasons,
there was significantly greater (p ~ 0.05) deer use in this edge area than in areas fart her from
the border. In the small clearcuts, no discernible edge area was found. Deer use was uniformly
distributed throughout these cuts; however, less than 5 percent of th e area within these cuts was
more than thirty meters from the border.
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TESSAGLIA, DIANE LOUISE. "Tree Species Preferences of Nesting Forest Birds in Grafton, Vermont."
1987.

Habitat selection by seven species of forest-dwelling birds in Grafton, Vermont, was studied to
determine if preferences for particular tree species existed during the nesting season. The birds
studied were yellow-bellied sapsucker (Syphrapicus varius), black-capped chickadee (Parus
atricapillus), wood thrush (Hylocichla mustelina), red-eyed vireo (Vireo olivacea), American
redstart (Setophaga ruticilla), ovenbird (Seiurus aurocapillus), and scarlet tanager (Piranga
olivacea).
1b determine preference, resource use was compared to resource availability. Data on resource
use were collected on 0.06-hectare circular plots established with a bird nest at the center. Data
on resource availability and use of each resource (tree species) were calculated and then ranked
for each individual nest plot. Friedman analyses of variance on ranks were performed to
determine whether the ranked differences were nonrandom. The basal area per hectare (BA/ha)
of each tree species was used as the measure of resource preference. All analyses were
significant, indicating that the birds used tree species nonrandomly.
ltee species preferred most frequently by the seven species of birds were paper birch (Betula
papyrifera), red spruce (Picea rubens), American beech (Fagus grandifolia), and a category of
miscellaneous trees. ltee species least preferred were eastern hemlock (Tsuga canadensis), white
pine (Pinus strobus), and red maple (Acer rubrum). Paper birch was most preferred by red-eyed
vireo, black-capped chickadee, and wood thrush. The miscellaneous category was most preferred
by yellow-bellied sapsucker and American redstart. When the miscellaneous category was broken
into its component species, quaking aspen was most preferred by the sapsucker, and hophornbeam was most preferred by the redstart. Scarlet tanager was the only species that preferred
sugar maple. Eastern hemlock was least preferred for yellow-bellied sapsucker, red-eyed vireo,
ovenbird, and black-capped chickadee. White pine was least preferred for scarlet tanager and
American redstart. Red maple was least preferred by wood thrush.

THOMPSON, FRANK RICHARD, III. "Avian Species Assemblages and Habitat Structure in a
Managed Northern Hardwoods Forest." 1982.

Avian sera! associations and foraging guilds were identified and their distribution throughout
several sera! stages following clearcutting investigated. Habitat use was censused on ninety 0.08hectare-square plots and foraging behavior recorded throughout the study area. Plots were
located in habitats throughout the sere following clearcutting in northern hardwoods in Grafton,
Vermont. Cluster analysis was used to group species into sera! associations and foraging guilds
on the basis of habitat structure of plots used by species and foraging behavior, respectively.
Principal components analysis identified factors responsible for the classification. Canonical
correlation analysis was used to identify relationships between foraging guilds and habitat
structure.
Four avian sera! associations were identified: an open canopy association, an intermediate-canopy
closure/dense understory association, a closed-canopy/deciduous association, and a closedcanopy/mixed-deciduous-coniferous association. Factors responsible for the classification were
related to canopy closure, canopy height, understory density, and coniferous basal area.
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Six foraging guilds were identified: high and low foliage gleaning guilds, a hawking guild, a
branch-gleaning guild, a trunk-probing guild, and ground-foraging gui ld. Factors responsible for
the classification were related to the use of bark substrates, as opposed to terrestrial substrates,
and height within the canopy.
Guild expansion and addition were correlated with increasing ecological age or vegetation
complexity. In addition, hawkers were negatively correlated with co niferous basal area and dense
understories and ground foragers positively correlated with understory density and ca nopy
closure.

THOMPSON, MARGARET WAGNER. "A Quantitative Analysis of Deer Yards in the Central Green
Mountains of Vermont." 1988.
Fourteen perceived-heavy-use and eight perceived-moderate- use deer yards were studied to
characterize quantitatively white-tailed deer (Odocoileusvirginianus)wint ering areas in the central
Green Mountains of Vermont. 1Wo indirect measures of deer utilization, pellet groups per
hectare and ratio of browsed to available understory stems, were employed to test for differences
between yard classes and relationships of deer use to habitat variables. Understory woody plant
species were analyzed for selection by deer. All species that were not avoided were considered
as palatable to wintering deer. Sugar maple, American red raspberry, striped maple, and
American beech were the dominant understory species, but black cherry, white ash, striped
maple, and paper birch were the most preferred browse species. Sugar maple, striped maple, and
beech constituted the most important winter browse species due to their preference, abundance,
and wide distribution across the yards sampled. Red spruce and Rubus spp. were the only clearly
avoided understory species.
Eastern hemlock, sugar maple, red maple, red spruce, yellow birch, and beech were the dominant
overstory species. Generally, wintering areas in this study had more mature hardwoods and less
conifer canopy cover than have been reported for other states. Pellet group density was the only
variable that differed significantly between perceived-heavy-use and perceived-moderate-use
classes. Pellet group density was positively correlated with palatable browse ratio, north-facing
aspects, and softwood basal area. Pellet group density was negatively correlated with hardwood
basal area. Palatable browse ratio was inversely related to palatable stem density.
Deer yards exhibited more variability within yards and among yards than between the two classes.
The lack of adequate sampling intensities for the heterogeneity encountered may have been the
cause for weak correlations and the general lack of significant differences between the yard
classes.
Recommendations are given to provide openings adjacent to softwood cover by harvesting mature
hardwoods. It is further suggested that future research be done at the microhabitat level. Habitat
characteristics should be studied in direct relationship to deer use rather than at the yard level.
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WHALEN, KEVIN G. "Survival and Growth of Atlantic Salmon (Salmo sa/ar) Fry Stocked at Varying
Densities and Developmental Stages in Tho Tributaries of the White River, Vermont." 1992.
In recent years the production of stream-reared smolts through fry stocking has gained
importance in the restoration of the Atlantic salmon (Salmo salar) to the Connecticut River
Basin. The purpose of this study was to determine the survival and growth of Atlantic salmon
fry stocked at varying densities (12, 25, 50, and 75 ·100 m· 2) and feeding stages (unfed and
feeding). Stocking density and feeding stage were examined, using a randomized block design,
each within one stream, respectively. Fry to age-0 survival was inversely related to fry stocking
density, and in most sampling sections, no significant increases in age-0 parr density were attained
by stocking fry at rates ~ 50·100 m· 2 • Most age-0 parr ranged in length between 65 and 75 mm;
no significant differences in mean age-0 parr length were detected between stocking densities.
The results indicate that the greatest age-0 parr production efficiency may be attained by stocking
fry at densities < 50·100 m· 2 • In addition to the efficiency of production, the absolute density
of age-0 parr produced must also be considered. Thus, even though the efficiency of parr
production from very-low density (e.g., twelve fry·lOO m· 2) stocking may be high, very-low density
fry stocking may lead to undesirably low densities of age-0 parr. Feeding fry stocked in mid-June
experienced significantly higher survival (34 percent) to age-0 than unfed fry placed in-stream in
mid- (10 percent) and late (9 percent) May and feeding fry stocked in early June (11 percent).
Feeding and unfed fry achieved similar age-0 parr lengths; most were within the 65 to 75 mm
length range. Stocking large feeding fry later in the season may be a means of increasing age-0
production in streams where fry survival has chronically been poor.

WILLIAMSON, SCOT JAMES.
Vermont." 1983.

"Evaluation of Even-Aged Reproduction Cuts as Deer Habitat in

Available and utilized woody browse on thirty-three even-aged reproduction cuts in central
Vermont was measured during the summer of 1982 to quantify changes in deer habitat, resulting
from timber harvests. The species composition of these cuts was typical of disturbed northern
hardwood sites. Sugar maple, yellow birch, striped maple, American beech, hobblebush, and pin
cherry dominated.
Browsing by deer was not found to be proportional to availability for all species. Balsam fir,
hemlock, quaking aspen, mountain maple, red maple, serviceberry, and white ash were preferred
by deer. Red elderberry, yellow birch, and white birch were found to be utilized in amounts
expected. Striped maple, sugar maple, hobblebush, and beech were avoided. Pin cherry and red
maple were found to be the two most important browse species in that both were abundant and
preferred by deer. Sugar maple and yellow birch, although less selected for by deer, were
classified as important browse species because of their numerical superiority.
A classification based on vegetative structure was accomplished through cluster analysis. Clusters
created represent discrete vegetational subgroups within the early successional plant communities
present on regeneration areas. Because deer are affected by the vegetative structure of their
habitat, this classification can be incorporated into deer habitat management.
Tho methods of modifying even-aged reproduction harvests to better serve deer habitat
management are discussed. The first method decreases the rapid height growth of regeneration
by prescribing a higher residual barium, thus producing more shade within the cuts. The second
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modification invo lves the prescriptio n o f a cro p tree re lease cut to create severa l addi tional years
of low rege ne ration.
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ZOOLOGY
AQUADRO, CHARLES FREDERICK. "Evolutionary Genetics of Insular Peromyscus: Electrophoretic,
Morphological, and Chromosomal Variation." 1978.

The evolutionary histories of Peromyscus maniculatus inhabiting seven islands off the coast of
central Maine were investigated. Insular and geographic patterns of biochemical, morphological,
and chromosomal variation were analyzed and related to the evolutionary processes and histories
of these mice in New England. Chromosomal analyses revealed from six to eight acrocentric
chromosomes in both New York and Maine populations of P manicu/atus. Difficulty in
documentation of the chromosomes and mechanisms involved in the observed polymorphisms
prevented the use of chromosomal data in the analysis of insular patterns of variation and
differentiation. Of twenty-nine loci examined electrophoretically, ten were polymorphic in one
or more populations. Mainland populations from Maine, Vermont, and New York showed an
average of 10.79 percent of the loci heterozygous in the average individual. The origin of this
high level of genic variability appeared to be best explained by the species' evolutionary history.
The P maniculatus species group's ancestral stock was proposed to have undergone a series of
subdivisions during the mid-Pleistocene due to climatic and ecological perturbations. Reestablishment of gene flow between these differentiated populations would have led to increased
intraspecific variability which, lacking major population bottlenecks, would have led to a high
level of variability in contemporary populations.
Reduced levels of genic heterozygosity were observed in the insular populations, ranging from
0.97 percent to 9.97 percent, with a mean of 6.05 percent. Overall morphological variability,
estimated by the mean coefficient of variation for fifteen morphological characters, showed a
similar pattern of reduction of variability in the island population. The primary importance of
distance squared from the nearest colonizing source in accounting for insular levels of variation,
the absence of unique alleles in any island population, and the observance that the size ranges
of morphological characters in insular populations were generally within ranges found in
mainland populations suggest reduced gene flow and founder effect were the primary
contributors to the observed reduced levels of variation. The presence of P maniculatus on
islands off the coast of central Maine appeared to be due to both isolation by a post-Pleistocene
rise in sea level as well as contemporary immigration.
All populations had genetic similarity above 0.8579 (Nei) and 0.8280 (Rogers). While
morphological and behavioral differences were observed among island and mainland populations,
being most pronounced on Isle au Haut, generally high levels of biochemical similarity between
populations suggest no subspeciation has occurred. The capture of two P leucopus, confirmed
electrophoretically and karyotypically, on Mt. Desert Island extends the confirmed range of this
species sixty to seventy kilometers further east in Maine than previously reported.

BEAUMONT, ROBERT THOMAS. "Population Genetics in Muskrats." 1978.

The genetic variation of ninety-one muskrats (Ondatra zibethica), representing five natural
populations (four in the state of Vermont, one in the state of New York), was investigated, using
electrophoresis of tissue proteins combined with histochemical staining techniques. Similarity
indices ranged above 0.09 for both Roger's (S) and Nei's (I) coefficients. The pattern of genetic
similarity observed is explained on the basis of drainage areas since the muskrat is a semiaquatic
rodent which disperses more successfully over aquatic routes than over dry land or ice. The
eastern shore of Lake Champlain is not thought to be a major route of gene flow due to its
depth, wave height, rocky outcroppings, and lack of food.
The large disparity in estimates of heterozygosity for two populations having a high level of
similarity is explained by a recent reduction of population numbers, causing a "bottleneck"
resulting in a reduction of genetic variation in one of the populations.

-

-

An estimate of the mean level of heterozygosity (H) of 8.02 percent (H,. = 7.55 percent)_was
obtained for muskrat populations, which is higher than the average for rodents in general (H =
5.04 percent). It is proposed that the higher level of heterozygosity displayed here is a reflection
of the variation possessed by this eurytopic species as a result of the various environmental
conditions encountered in its natural habitat.

BERTRAM, PAUL EDSON. "The Distribution and Abundance of Riffle Fauna in a Bifurcated Mountain
Stream: Gleason Brook, Camels Hump, Vermont." 1976.

A study of the fauna of riffles in a bifurcated mountain stream, one branch of which was springfed, the other having its source in a complex of old beaver ponds, was made from October 15,
1973, to October 12, 1974. Environmental parameters measured include a photographic analysis
of the substrate, temperature, total alkalinity, pH, conductivity, concentration of selected cations,
detritus, and planktonic drift. A total of 70,592 organisms were collected, representing 102
identified taxa, 77 at the species level. Three faunal communities were recognized: an "upper"
mountain stream group dominated by Nemoura and Leuctra, a "lower" mountain stream group
dominated by Epeorus (with little or no grading from the upper to the lower), and the "lake
outflow" group dominated by Habrophlebia, Hydropsyche, and Simulliidae. The beaver ponds
influence Gleason Brook by providing warm water during the spring and summer, by raising the
pH of the water, and by providing fine detritus as a source of food for the fauna.

BRASINO, JOHN S. "Effects of Additions of Acid on Phytoplankton and Water Chemistry in Situ in
Long Pond, Vermont." 1981.

Experiments were conducted to determine the effect of acidification on the phytoplankton of
Long Pond in Milton Thwnship, Chittenden County, Vermont. Polyethylene tubes, one meter in
diameter, seven meters in length, open at the bottom and isolating 68,000 liters of water, were
employed. The tubes were supported by floats and hung vertically into the metalimnion. In the
first experiment, replicates were acidified with 1,400 mls. of lON, 5N and lN H 2S0 4. In the
second experiment, one pair of tubes was inoculated with 10N H 2S0 4 and was left as a control.
Both experiments ran for two weeks. The percent similarity of the phytoplankton between the
control tube and lake remained over 95 percent throughout the experiment. The percent
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similarities between the two acidified tubes and the control tube one hour after acidification was
greater than 95 percent. Tho weeks after acidification, the percent similarities of these tubes were
less than 75 percent. Chlorophyll concentrations increased in the acidified tubes. Tetraedron
minimum, Lagerheimia subsala, two species of Synedra and Anlcistrodesmus falcatus all increased
in number and abundance in the acidified tubes. Aphanocapsa e/a chista and Oocystis solitaria decreased in number and percent abundance in the acidified tubes. Immediately following
acidification, an unexpected decrease in pH and an increase in conductivity were found at four
meters. These data show that Long Pond may have been C0 2 limited in August 1980. In situ tube
acidification is an easy method by which much more may be learned about the role of carbon
limitation in stratified lakes.

DOWHAN, THOMAS PETER. "Genetic Variability and Island Biography of Microtus pennsylvanicus."
1981.
The genetic variability of Microtus pennsylvanicus inhabiting nineteen islands on Lake Champlain,
Vermont, was investigated. Insular patterns of genetic variability were analyzed in relation to the
Steady State Model of Genetic Polymorphism on Islands. Two alternative models, the Founder
Effect Hypothesis and the Time-Divergence Theory, were examined.
Seventeen protein systems controlled by twenty-four structural loci were analyzed from 182M.
pennsylvanicus, representing natural populations from nineteen islands on Lake Champlain. Of
the structural loci examined electrophoretically, seven were polymorphic in one or more
populations. The average heterozygosity of these insular populations was 7.18 percent, while th e
average proportion of loci polymorphic per population was 18.61 percent.
Stepwise multiple regression was used to analyze the biogeographic correlates of genetic
variability. The best indicator of the percentage of loci polymorphic per population was distance.
The positive partial correlation coefficient suggested that the Steady State Model was not a valid
model in dealing with the present data, because the Steady State Model predicts genetic
variability to be inversely proportional to distance. The Steady State Model may have been
invalid due to the probable inability of populations on small islands to ever reach equilibrium.
This disequilibrium may have been caused by the frequent extinctions and colonizations on small
islands.
The relationship between genetic variability and area suggested that selection may have been an
important factor in explaining the pattern of genetic variability on islands. This evidence would
tend to support the Time-Divergence Theory but does not exclude founder effect or genetic drift.
The absence of certain mainland alleles from insular populations supports the Founder Effect
Hypothesis. Evidence presented would suggest there is some merit in both the Time-Divergence
and Founder Effect models but does not allow us to differentiate between the predictions of the
two models.

DURANT, THOMAS. "Feeding Rates and Assimilation Efficiencies for Daphnia pulex (Crustacea;
Cladocera) When Fed Limnetic Bacteria and Yeast from Lake Champlain." 1978.
Bacteria and yeast were isolated from the foreguts of Daphnia sp. collected in Lake Champlain.
Three Gram-negative bacteria (Acinetobacler calcoacelicus, Pseudomonas maltophi/ia, a nd
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Xanthomonas ampelina ), a Gram-positive bacterium (Bacillus sp. ), and a pink yeast (Rhodotorula
sp.) were identified and then used in Daphnia feeding experiments. Pure cultures of bacteria or
yeast were used to prepare C 4 labeled feeding suspensions above the incipient feeding level of
Daphnia. An estimated feeding rate (microbial cells/hour/animal) and an assimilation efficiency
(C 14 assimilated/C 14 ingested X 100) were determined for Daphnia pulex when fed each of the five
food organisms. The mean estimated feeding rate was for Xanthomonas. The mean assimilation
efficiency was lowest for Daphnia being fed Bacillus, highest when fed Rhodotorula, and
essentially the same for the three Gram-negative bacteria. Possible implications of Daphnia pulex
having different feeding rates and/or different assimilation efficiencies for different components
of the bacterioplankton are proposed and discussed.

FACE~

DOUGLAS EDWARD. "Food Habits, Age and Growth, and Sex Ratio of American Eels in Lake
Champlain, Vermont." 1980.

Lake Champlain is currently being considered as a potential site for small-scale commercial
fishing of American eels (Anguilla rostrata ). Th understand better the ecological role of eels in
the lake, a study was initiated to determine the size and age frequencies, food habits, and sex
ratios. The length of 426 eels ranged from 43 to 90 em with a mean of 67 em. Mean age of 416
eels was 15.9 years with a range of from 8 to 23 years. Weight of 427 eels was between 120 and
1,665 g with a mean of 638 g. Insects appeared in 42.7 percent of the 279 stomachs that
contained food but accounted for only 9.6 percent of the total volume. Fishes and crayfish were
each present in 26.2 percent of the stomachs and accounted for 38.3 percent and 30.3 percent
of the total volume, respectively. Histological determination of sex showed all of 356 eels
examined to be females.

GUTOWSKI, THOMAS BURT. "The Ecology of Mysis relicta (Loven) in Lake Champlain." 1978.

In order to obtain data in depth distribution, abundance, growth and reproduction, standing crop,
and general environmental factors affecting the population dynamics of the crustacean Mysis
relicta Loven in Lake Champlain, bimonthly samples were collected from the main lake at a
depth of one hundred meters from April through October, 1975. Mysids ranged from three to
twenty-three millimeters in length and showed a complex generation time from fourteen to
twenty-two months due to an extended period of reproduction in summer. Juveniles were most
abundant during summer, immature males and females became prominent in fall, and the mature
adults were abundant in winter and spring. Growth rate during the sampling period averaged
1.9 mm/month. Weight increased with the cube of the mysid length. Mature females had a
brood size of from six to thirty-three, with a mean of 16.7 ± 1.04. Standing crop had a mean of
67.5 kg/ha, with the greatest standing crop at the beginning of the reproductive period. Mysids
had a mean density of711/m 2 surface area and a high of 1673/m2 in July at the peak of the brood
release period. Thws made to determine vertical distribution revealed that mysids remained at
least thirty-five meters off the bottom at a lake depth of one hundred meters during the day.
Immature mysids were found higher in the water column than adults. Horizontal distribution
tows showed that mysids were not found above the fifty-meter contour for this lake.
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KANTOR, JEFFREY DAVID. "The Population Dynamics of the Limnetic Crustacean Zooplankton of
Lake Champlain." 1979.

The population dynamics of the limnetic crustacean zooplankton in Lake Champlain were studied
from July 1976 to August 1977. Replicate horizontal tows were taken with high-speed samplers
along a transect in the main basin. Eight depth intervals (0, 5, 10, 15, 20, 35, 50, and 75 meters)
were sampled nineteen times every five to twenty-three days, excluding the period of ice conditions. Each net strained an average of three cubic meters of lake water.
The species present were characteristic of deep, oligotrophic lakes. The calanoid copepods
generally dominated the crustacean plankton except during midsumm er when the Cladocera were
more abundant. Diaptomus sicilis had the greatest overall abundance, but Daphnia retrocurva
reached the greatest density observed for any one sampling. The seasonal and vertical
distributions of the common species are described. Both temporal and spatial habitat separations
between species were observed. The two common Daphnia species were separated temporally as
were two predaceous cyclopoids. The two bosmonids displayed seasonal and vertical separation.

LACHARITE, MARTHA ELIZABETH. "The Spatial and Temporal Distribution of Trichoptera Larvae
in Brush Brook, a Mountain Stream in Camels Hump, Vermont." 1985.

The microdistribution of Trichoptera in Brush Brook, a stream that drains the western slope of
Camels Hump in Vermont, was studied by collecting benthic samples twice monthly with an
aquatic net from May 20, 1984, to November 20, 1984. Water samples also were collected and
analyzed for pH, alkalinity, conductivity, anion and cation concentrations. The order Trichoptera,
commonly referred to as the caddisfties, has been a popular group to study in recent years. The
larvae of this group are entirely aquatic and are abundant in stream ecosystems. Eleven families
of caddisfties were found to inhabit the stream, incorporating twenty-three taxa. Most of these
taxa were found to be temporally and/or spatially segregated from one another. Predatory
caddisfties were most abundant in the headwaters of the stream, while shredders, scrapers, and
filter feeders increased in number with decreasing altitude. It is believed that the distribution of
food resources is the primary cause for this distribution. The literature suggests that the quality
and processing of food resources may be influenced by the chemistry of the water. Many chemical
parameters were measured, and although no single factor can be shown to affect distributional
patterns, pH, alkalinity, conductivity, sodium, calcium, and magnesium were shown to be highly
correlated with the distribution of some caddisfty species.

MARTIN, DENISE A. "The Structure of a Stonefly (Plecoptera) Assemblage in Relation to Food
Availabilit)'" 1982.

The structure of a predacious stonefty (Plecoptera) assemblage in a northern temperate stream
was examined in relation to food availability. Weekly collections of predatory stonefties were
made in Gleason Brook, Bolton, Vermont, from May 1980 to October 1980. Stonefties have
been described as generalists which forage for their food randomly and engulf their prey whole.
In addition, larger stonefties have been observed to take larger food items.
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Based upon these observations by other researchers, I used the head-width measurements to
characterize the stonefty assemblage. The amount of overlap between pairs of species was
calculated and correlated with a rough estimate of potential prey availability.
The percentage of species pairs overlapping in size and the extent of overlap between a particular
pair of species changed throughout the sampling period. These changes are positively correlated
with potential prey availability.
Differences in the life histories result in the observed changes in the percentage of pairs of
species overlapping. Some species are not collected in Gleason Brook after the adults have
emerged in July, which results in a reduction in the percentage of species overlapping. These
species may delay hatching from eggs until late fall or winter as indicated by Bertram's (1976)
collection records.
Other species hatch from eggs in the summer after adults have emerged and grow continuously
from June through October. The extent of overlap decreases between these species from June
through October, and the observed decrease is probably due to differential growth rate between
species.
The results from this study suggest that competition for food has been a component in
determining the structure of the predacious stonefty guild of Gleason Brook, Bolton, Vermont.

PAGEL, CARL WILLIAM. "A Study of the Influence of Pulp and Paper Wastes on the Benthos of
Southern Lake Champlain." 1976.

The objective of this study was to define the composition of the benthic comm unities of ten
widely separated embayments of Lake Champlain. The benthic communities were ascertained
from a pattern of samples collected from a one-hectare area in each bay. Three hundred samples
were collected for this study. The dominance of major taxa varied conside rably in the ten study
areas. More than fifty species of Chironomidae were identified from head mounts of the
immature insects. Emphasis is placed on the distribution and abundance of the dominant species
of Diptera.

REISS, CHARLES E "Chemical and Faunal Changes in Gleason Brook, Camels Hump, Vermont,
between 1973-74 and 1982-83." 1989.

Chemical and faunal samples were collected from four stations on Gleason Brook, Camels
Hump, Vermont, between 11 October, 1982, and 16 October, 1983. Sample sites and procedures
were identical with those of Bertram (1976) who studied the stream in 1973-1974. The average
pH for the year was lower in 1982-1983 and significantly lower at two sites. Decreases in
alkalinity were significantly lower at all stations. Concentrations of cations were lower, with
calcium being significantly lower at two stations. Genera of Plecoptera, Ephemeroptera, and
Trichoptera were compared between the two one-year periods. The average number of
individuals per sample for Plecoptera and Ephemeroptera were reduced by 45 percent and 76
percent, respectively, in 1982-1983, and 1fichoptera were reduced by 19 percent. The reduced
numbers of acid-sensitive organisms and increased numbers of acid-to lerant o rganisms, combined
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with the apparently lower pH, alkalinity, and calcium concentrati o ns, suggest th at G leaso n Broo k
has become more acidified.

WEINER, EDWARD D. "Seasonal Niches of Steelhead Trout (Salmo gairdneri) and Brook Trout
(Salvelinus fontinalis) in Lewis Creek, Vermont." 1984.
This study examined seasonal food and microhabitat nich es o f strea m steelhea d tro ut (Sa lm o
gairdneri) and brook trout (Salvelinus fontinalis). Food nich e data were coll ected by sto mach
pumping live trout. A food niche description was conceptualized as ann -dim e nsio nal re prese nt ation of the use of prey item attributes. Form, length, position, fo rm/length , fo rm/positio n,
length/position, and form/length/position components of th e food niche were described .
Microhabitat niche data were obtained by counting trout in diffe rent micro habitats whil e
snorkeling. The depth/velocity/cover component of the microhabitat niche was described . Results
suggested that microhabitat niche segregation led to food nich e segregatio n. Results also
suggested that, during high food abundance periods, diets of the trout species co nverged o n a few
food items; during low food abundance periods, the trout species segrega ted and broadened th eir
diets. Intraspecific segregation remained high. The incorporatio n of se nsory perceptio n issues into
the making of food niche descriptions was also discussed.

WIMMER, HAROLD PETER. "An Anatomical and Phylogenetic Study of Trichoptera, Including a
Partial Check List of Vermont Species." Ph.D. diss., 1979.
The thoracic anatomy of thirty-nine genera of caddisflies from fift ee n famili es was studied using
KOH-cleared specimens. A discussion at the family level of similarities and differe nces in
pleurosternal structures for all three thoracic segments is provided. Ple urostern al features useful
for characterizing families and, in some cases, subfamilies and tribes are pointed out.
The pleurosternal skeletal anatomy is examined for information of use in clarifying th e
understanding of the phylogeny of Ttichoptera. Several possible problems in th e phylogeny are
pointed out, and pleurosternal data are employed to make suggestio ns rega rding alternative
arrangements of families. My data suggest that the Rhyacophilo idea are holo phyle tic. This
requires changes in the theory concerning evolution of case making.
The family Brachycentridae may be more closely related to the Leptoce ridae than to th e
Limnephilidae as has been assumed. A feature linking Helicopsychidae to Philo rhe ithridae is
pointed out, as well as one indicating closeness to Leptoce ridae. It is suggested that th e
subfamily Dipseudopsinae of Polycentropodidae is closely related to th e Psycho myiidae and
should either be placed with them or made a separate family close to th em. Macron ematin ae
of the Hydropsychidae is very different from the rest of the family and might be raised to family
level. Philopotamidae is closer to the Rhyacophiloidea in much of its adult a nato my than it is
to other families of the Hydropsychoidea. It may belong in its own supe rfa mily, the most
plesiomorphic in the order, located between Hydropsychoidea a nd Rhyaco philoidea . It is
proposed that case making arose three times: in Glossosomatidae, Hydro ptilidae, and
Limnephiloidea.
1b provide specimens for the anatomical studies, an adult trappin g program was ca rri ed o ut. A
partial check list of Vermont Ttichoptera, containing 131 species, is give n. This list provides

Zoology

22 1

information on keys, figures, and descriptions of larvae and adults of each species, as well as
distribution and flight time data for adults of Vermont species.
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APPENDIX 1
HISTORIC PRESERVATION PROGRAM
DEPARTMENT OF HISTORY
Graduate Student Community Historic Preservation Projects

Historic Preservation graduate students are required during their course of
study to serve as project staff and help plan, secure funding for, and carry out
a public service project under close faculty direction. These projects vary
widely in format from lecture series, slidefilms, and television programs to
exhibits and research reports. They are often conducted with nonprofit or
governmental organization cosponsors and with a wide variety of financial
supporters. A partial list includes the projects below, which are housed in
Special Collections, located in the University of Vermont Bailey/Howe Library.
For more information, caU Historic Preservation at 802/656-3180 or Special
Collections at 802/656-2138.

"Art Deco and Streamlined Vermont." 1983. Graduate students: Alexandra Cole, Karen Czaikowski,
Mary Humstone, Lynn Rozental, David Shelton.
Funded by Vermont Council on the
Humanities, Cecil Howard Charitable Trust. (Done in cooperation with Flynn Theater for the
Performing Arts.) Faculty director: Chester Liebs.
The Burlington Book: Architecture, History, Future. University of Vermont Historic Preservation Program,
1980. Graduate students: Frances Brawley, Christopher Cain, Douglas A. Dunn, Peter Hawley,
Philip Marshall, Gail Mauthe, Donald Theurer, Emily Wadhams. Funded by Vermont Council
on the Arts and local Burlington businesses. Faculty director: Chester Liebs.
"Downtown Morrisville Preservation Plan." 1983. Graduate students: Charlotte Barrett, Kamarul
Buyong, Betsy Chittenden, Charles T Clark, Melissa L. Cook, Mary Jo Dorko, Janice L. Elliott,
Paul Lusignan, Gretchen A. Luxenberg, R . Christopher Noonan, Marilyn Unger, Gay Van
Nortwick, Mary Wiley. Adjunct faculty director: Dawn Andrews.
"The Future of the Old North End: A Project Summary." 1987. Graduate students: David Carris,
Betsy Farrell, Daphne Hobson, Joanne Keirn, Raymond Nordmeyer, Bryan VanSweden, Lee
Wilkinson. Funded by Old North End (Bur lin gton), businesses, and Preservation Trust of
Vermont. (Done in cooperation with Burlington Land Trust.) Faculty director: Chester Liebs.
"The Historic and Cultural Landscape: An Interim Report: South Burlington, Vermont." 1977.
Graduate students: Betsy Bouton, Christopher W. Closs, Christine E. Fonda, Mitchell Grubler,

Robert Hefner, Deborah Noble, Donald Stevenson. Funded by City of South Burlington. (Done
in cooperation with South Burlington Planning Commission.) Faculty director: Chester Liebs.
"Historic Preservation Television Public Service Announcements." 1991. Graduate students: Ann
Cousins, Mary Hotaling, Stephanie Jacon, James Lindberg, Douglas Mcvarish, Nadine Miller,
Amy Worden. Funded by Windham Foundation. Adjunct faculty director: Eric Gilbertson.
"North of Pearl, West of Willard." Slidefilm. 1985. Graduate students: Craig Adams, Rachel Bliven,
Steven Engelhart, Lauren Murphy, Michele Plourde, Lisa Schaeffer. Funded by Vermont
Council on the Humanities. Faculty directors: Dawn Andrews, Chester Liebs.
"Rural Preservation: Shaping Vermont's Future." Booklet and slidetape. 1986. Graduate students:
Diane J. Conard, Peter D. Haller, Clare Lise Kelly, Christine B. Lozner, Mery!J. Oliver, Thomas
D. Visser, Raymond P. Zirblis. (Done in cooperation with, and with funding from, Vermont
Division for Historic Preservation.) Faculty director: Dawn Andrews.
"Vermont Visual Laboratory: Williston Project." 1987. Graduate students: Beth Bartz, Lola Bennett,
Gary Bressor, Dorothy Burlingame, Reid Larson, David Thnsey. Funded by National
Endowment for the Arts, Thwn of Williston. (Done in cooperation with Williston Historical
Society and Williston Planning Commission.) Faculty directors: Chester Liebs, Thomas Visser.
"Vulnerable Vermont: A Study of Changes to Historic Buildings in Three Vermont Communities."
1990. Graduate students: Sheryl Adler, Richard Casella, Suzanne Jamele, MaryAnn Naber,
Letitia Richardson, Elizabeth Rosin, Kristine Wilson, Mark Wolfe. Funded by U.S. National
Park Service, Department of Interior. (Done in cooperation with Vermont Division for Historic
Preservation.) Faculty directors: Nancy Boone, Chester Liebs.
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APPENDIX 2
NATURAL RESOURCE PLANNING
GRADUATE PROJECTS

The graduate projects listed below are housed in the University of Vermont School of Natural Resources, which is
located in the Aiken Center. For more information, call
Natural Resources at 802/656-4280.

Anand, Alison. "Application and Testing of the Forest Service Visual Management System to Situations
on the Green Mountain National Forest." 1984.
Aronow, Jessie P. "An Open Space Recreation System Plan for the Town of Williston, Vermont." 1985.
Bamford, Thra E. "Differential Campsite Pricing and Price Responsiven ess in the Vermont State Parks."
1987.
Barnes, Bonnie. "Social Impact Assessment and the Green Mountain National Forest: Inventory and
Analysis." 1982.
Batson, Hilary J. "Mallets Bay State Park Planning Project." 1991.
Bean, Randy A. "An Approach to Managing Priority Pollutants in the Lake Champlain Basin." 1990.
Billings, Ann. "Land Use and Phosphorus Pollution in the Lake Champlain Basin." 1991.
Brown, Farley A. "Citizen Participation in the Planning Process: A Case Study of Citizen Participation
in the Mad River Valley Rural Resource Protection Project." 1989.
Bryon, David J. "Acceptable Management Practices and Water Quality Impacts of Vermont Logging
Operations." 1991.
Buckley, David. "Geographic Information Systems Applied to Groundwater Resource Planning in
Vermont." 1987.
Cable, Davis J. "Groundwater Quality Protection in Vermont: A Handbook for Local Administrators."
1981.

Cassady, RobertS. "An Evaluation of the Provisions to Upgrade Waters to Class A in Vermont's Water
Pollution Control Act: A Case Study of Cobb Brook in Windham County, Vermont." 1990.
Ceto, Nicholas, III. "A.P.R.A.S.-Agricultural Phosphorus Runoff Assessment System." 1986.
Clavelle, David A. "Lake Use, Land Ownership and Farmland Preservation in the Mad River Valley."
1982.
Closs, Christopher. "Architectural Performance Standards for the Design Control District; A Formula
for the Preservation of the Vermont Thwnscape." 1976.
Dobrowolski, Ann. "Development of Methods for Evaluating the Economic Value of the Lakeshore."
1978.
Doran, Elizabeth F. "Land Use Suitability in St. Albans, Vermont." 1986.
Feldman, Joanne B. "Legal and Institutional Methods to Reduce Surface Water Conflicts." 1983.
Feldman, Ronald W. "The Update and Readoption of the Milton Comprehensive Plan." 1981.
Flanigan, Ted. "National Energy Planning: Potentials in Synergistic Interaction ." 1984.
Gates, Michael E. "Environmental Health Handbook for Vermont's Health Officers." 1986.
Green, Geoffrey W. "The University of Vermont's Natural Area System: An Administrative Planning
Approach." 1983.
Greenberg, Alan S. "Groundwater Quality Protection and Planning: A Guide for Local Governments."
1992.
Haderlein, Elizabeth A. "UVM Extension Service Rural Water Supply Workshops:
Development Process and a Critical Evaluation of the Results." 1990.

The Program

Harris, Jeffrey J. "A Remote Sensing Approach to Identifying Land Reversion in Vermont." 1980.
Hegman, William F. "Ferrisburgh Municipal Forest Project." 1990.
Hensel, April D. "Controlling 1raffic Congestion: Thansportation Planning and Growth Management
in Vermont." 1988.
Henzel, Linda J. "Stream Ecology, Land Use and Erosion Manual for Subwatersheds of the Lake
Champlain Basin." 1992.
Herbig, Rebecca A. "Application of GIS [Geographic Information System] Technology to the HEP'
Habitat Layers Model." 1987.
Hildum, George W., III. "The Morristown Farmland Inventory and Agricultural Land Study." 1984.

'A habitat evaluation process which judges "habitat suitability" and "habitat capability."
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Horman, Kerry A. "A Comprehensive Plan: Winooski, Vermont." 1978.
Jensen, Margaret S. "A Range of Population Projections for Vermont 1980-2000." 1980.
Kievit-Kylar, Douglas W. "The State Land Management Planning Process and Geographic Information
System Applications for Multi-resource Planning of State-owned Lands." 1990.
King, Cheryl. "Comprehensive Thwn Plan for Brandon, Vermont." 1976.
Klein, Lisa K. "Management Indicator Species for Land and Resource Management Planning on th e
Green Mountain National Forest." 1983.
Lamont, David F. "Winooski Valley Park District: A Plan for a River." 1978.
Libby, Steven R. "Creative Alternatives to Zoning in Rural Vermont Communities." 1987.
Long, Michael. "Water in Vermont from Glacial Ice to Acid Rain." 1984.
Mazik, James M. "Development lfends in Vermont Wetlands: An Analysis of Wetland Change and
Significance." 1984.
Meals, Donald W. "Seymour Lake Watershed Plan." 1977.
O'Connell, Jeffrey. "A Methodology for Updating a Comprehensive Plan." 1979.
O'Reilly, Thomas M. "A Statutory Framework for the Management of Vermont's Oil and Gas
Resources." 1982.
Paradis, Richard. "The Development and Testing of an Interpretive Services Planning Process for the
Green Mountain National Forest." 1985.
Parsons, Jeffrey W. "A Method for Evaluating the Water Quality Functions of Vermont's Wetlands."
1992.
Pierce, Dean L. "Assessing the Potential Agricultural Productivity of Land in Vermont." 1989.
Recchia, David M. "A Self-Guided nail as an Interpretive Tho! for the Victory State Wildlife
Management Area in Victory, Vermont." 1992.
Rose, Bennett M. "An Environmental-Driven Method for Selecting a Regional Landfill Site in
Chittenden County, Vermont." 1990.
Schlagel, Joel D. "A GIS- [Geographic Information Systems-] Based Statistical Method to Examine
Spatial and Thmporal Change." 1992.
lfzepacz, James C. "Richmond Quality Environment Plant." 1983.
Underwood, Alan P. "Protecting Vermont's Agriculture: Evaluation of the Land lfust Approach via
·
Case Study Analysis." 1988.

Natural Resource Planning Graduate Projects
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Wagner, Jeffrey D. "A Plan for the Restoration of a Vermont Sandplains Community." 1992.
Wagner, Robert C. "Developing a Strategy to Protect Vermont Farmland: A Review and Critique of
the Work of the Agricultural Lands Thsk Force." 1984.
Wear, Sam. "Allocation and Management of Lakes for Outdoor Recreation: A Case Study for Lake
Champlain." 1983.
Wiberg, Kevin R. "A Community Guide to Affordable Housing Needs Assessment." 1992.
Williamson, Carroll M., Jr. "Outdoor Recreation Planning for Lower Winooski River Valley." 1978.
Wonnacott, Enid. "Inch by Inch, Row by Row: The Creation of a Sustainable Agriculture Policy for
Vermont." 1992.
Wood, Jared I. "Small Farming in Vermont." 1978.
Yacos, Karen V. "An English Model for Countryside Planning in Vermont." 1992.
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INDEX
A-Scale, 35
Abies balsamea:
biomass and nutrient contents, 67
hybridization, 60
provenance variation, 59
responses of, to nutrient supplements,
63
Abies concolor, 60
Abies fraseri, 60
Abies lasiocarpa, 60
Abraham, Mount, 98, 103, 110, 116, 117
Acer rubrum, 21, 210
Acer saccharum:
effects of media and container type on
growth, 70
effects of stress, 58
response to soil compaction, 58
Acidification:
effect of, on phytoplankton and stream
chemistry, 216
of Gleason Brook, 221
of streamflow along elevation intervals,
162
role of precipitation pH in, 164
Acinetobacler calcoaceticus, 217
Act 78, 26
Actuarial systems, 185
Addison County:
agricultural land and attitudes toward tax
relief in, 1
eastern wild turkey in, 168
red oak regeneration in, 58
scenes from, in In Robinson's VE?rmonl,
29
Adirondacks, 105
Adolescents (see also Family):
drug use, 189
with learning and behavioral disabilities,
188
Aeromonas-Vibrio, 148
Aesthetics, landscape:
impact of timber harvesting on, 162
impact of wind machines on, 77
Afforestation, 76
Aflatoxin, 147
African-Americans, 126
Aged:
attitudes towards, 185
incidence of hearing loss in homes for
the, 37
Aging, 185

Agricultural commod ities:
screening for mycotox in con tamina tion
of, 147
surpluses, a nd role o f George D. Aike n,
122
Agricultural techno logies (hayin g), 134
Agriculture (see also Land, agricultura l):
changing rura l la nd use in Was hin gton
County, 80
consumer inte res t in Ve rmo nt foods,
141
contributio ns of, to wa te r qua lity, 156
diversifi ed, 1869- 1880, 127
Agriculture Act o f 1954, 123
Aiken Sugar Ma ple Labora tory, George D., 70
Aiken, George D.:
preside nti a l booml e t fo r, 1937- 1939, 133
role in U.S. agricultura l poli cy, 122
Alcohol and drug abuse, 44
Alcoholics, 186
Algae :
in a fre shwate r bay, 16 1
in a wast e-wate r trea tme nt plant , 19
in She lburn e Pond , 18
Algebraic achieve me nt , 50
Alkalinity, 168, 21 9, 220
Allen, Ethan, 122
Allen , Frances (nee Bucha non), 122
Allen, Ira, 122
Allen, Jerusha (nee Enos), 122
Allen, Levi, 122
Allen, Mary (nee Brownson) , 122
Allen, Nancy, 122
Allen-Chittenden factio n, 128
Alnus rugosa , 21
American Board of Commiss io ners for Foreign
Missions , 131
American Nurses Associ a tio n, 173
American Society for Medica l 'Techno logy, 145
Ammonia nitrogen, 158, 159
Ampicillin, 148
Amtrak, 201
Andover Theological Seminary, 125
Anguilla rostrala, 218
Ankistrodesmus falcatus, 217
Annexation (of suburbs), 132
Antibiotics, 148
Apanteles spp., 176
Apechthis ontario , 176
Aphanizomenon fi os-aquae, 18
Aphanocapsa elachista, 2 17
Aphasics, 204
Appalachian Ga p, 117

Appalachian/Long Tiail (see also Lo ng Tiail), 163
Apple orchard:
predation of apple maggot by ground
beetles in, 175
predators of Lygus lineolaris in, 176, 180
Apple tree (see also Pyrus malus), 73
Appletree Bay, 88
Appomattox campaign, 128
Appraisal, 81
Aquifer:
contamination, 27
in Jericho, 102
Arachnids, 176
Architecture:
changing styles of, and granite, 124, 130
effects of slate industry on, 74
Arlington junto, 128
Arrowhead Mountain, 114
Arthropods:
as predators of Lygus lineolaris, 176, 180
Articulation:
effectiveness of Monterey Language
Program on, 203
effects of grammar-based program on,
204
effects of Wilson Initial Syntax Program
on, 203
Ascorbic acid, 137
As h, white, 69, 211, 212
Aspe n:
clearcuts and use by deer, 209
in ruffed grouse habitat, 69
quaking, 210, 212
Aster acuminatus, 19
Asylum reform movement, 129
Atrazine (pes ticide), 169, 170
Attitudes:
of psychiatric technicians, toward patients, 191
of Vermonters towards tourism and
tourists, 160
toward aging and the aged (undergradu ate course), 185
Bacillus sp., 218
Bacteria:
antibiotic and heavy metal resistance
patterns of, 148
in barnyard runoff, 166
limnetic, 217
prote in hydrolysis by, 148
Bangor Theological Seminary, 125
Barber Hill, 93
Barnet, 170
Barre, 130
Battell Formation, 116
Bayley, J acob, 123
Bedrock geology:
of Coventry area, 100
of Mt. Grant-South Lincoln area, 103
of Warren-Granville area, 110
Beech , Ame rican (see also Fagus grandifolia), 210,
211, 212
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Beer, 189
Beetles, carabid, 175
Behavior:
adjustment of, in childhood, 198
classroom, of problem youth, 193
deviant, 194
modificat ion techniques for language
skills, 204
rehearsal, 193
Behavioral contracting, 192, 193
Behavioral treatment, 186
Bellows Falls, 81
Be lvidere Mountain, 95, Ill
Belvidere Pond, 88
Bennington Mob , 128
Bennington, 131
Benthos, 220
Best Management Practice, 156- 158
Bethe l-Royalton landfill, 26
Betula alleghaniensis, 67
Betula papyrifera, 210
Bickford, George, 124
Bingham, Hiram , 131
Biosteres melleus, 176
Birch, paper (see also Betula papyrifera), 210, 2 11
Birch, white, 212
Birch, yellow (see also Betula alleghaniemis):
as deer habitat, 212
growth response of seedlings, to fe rtilization, 66
in deer yards, 211
phenotypic and genetic variation in, 65
va riation and pho tosyn thetic response of,

67
Birds (see also So ngb irds; see also unde r individual
species):
diversity and habita t structure of, in
clearcuts, 207
nes tin g forest, tree species preference o f,
210
se ra! associations a nd fo ragi ng guilds,
210
Blackberry (see also Rubus spp.), 209
Blacks, 126
Blepharipa pratensis, 178
Boating, 159
Bolton:
stone fl y assemb lage in , 2 19
stra tigraphy, 95
Bonasa umbel/us:
brood hab it a t characteristics, 149
drumming habitat cha racte risti cs, 69
historical distributio n a nd sta tus in Grafton, 56
Bosmonids, 219
Boston & Maine Corpo rat ion, 20 1
Brachycentridae, 221
Braconidae, 176
Bradford , 170
Bristol, 204
13ronchitis, chron ic, 15
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Browns River:
aquifers, 102
hydrologic and geochemical parameters,
90
stream bank fai lures along, 112
Brownson, Mary (see also Allen, Mary), 122
Browsing (by deer), 212
Brush Brook:
streamflow chemistry at, 168
11-ichoptera larvae in, 219
Buchanon, Frances Montresor Brush (see also
Allen, Frances), 122
Budget (school), 46
Budworm, spruce, 176
Burlington Economic Survey, 41
Burlington Planning Commission, 41
Burlington Youth Service Bureau, 192
Burlington:
algae in waste-water trea tment plant in,
19
bostonite dikes near, 92
effects of urban renewal on, 41
French-Canadian immigrants in,
1850-1870, 121
residential facility for learning- and
behavior-disabled, 189
residential mobility of rental sector, 79
retail structure, 1885-1969, 73
solar energy outputs for, 51
street names, 76
Burrows 'frail, 22
Bursaphelenchus xylophilus, 60
Business/government partnerships, 201
Cabot soil, 113
Caddisflies, 219, 221
Cadmium, 118, 148
Calcium, 219, 220
Caledonia County, 176
Camels Hump:
canopy disturbance, 18
cellular sl ime molds, 17
chemical and faunal changes, 1973-1974
and 1982-1983, 220
distribution of 11-ichoptera, 219
disturbance and vegetation change, 23
effects of foot traffic on, 22
hikers' attitudes, 165
metabasite characteristics, 100
ritHe fauna, 216
stratigraphy, 86
Camping:
differential pricing of campsites, 152
hikers' attitudes toward management
policies, 165
temporal distribution of campground
use, 163
Cannon Point, N.Y., 93
Capitalism, Christian, 125
Carabidae, 175
Carbofuran (pesticide), 169
Carbohydrate storage, 68
Carbon limitation, 217

Index

Ca rbo n monox ide, 167
Ca rcinoge ns, 167
Ca rrow Screenin g les t for Aud itory Comprehen·
sia n of Language, 203
Casein, 13
Cast le, Marshall, 134
Caswe ll , Je sse, 13 1
Catamount Brook, 64
Cather, Willa, 53
Central Vermo nt Public Service Corpora tion, 51
Ce ntral Vermon t Ra ilway, 201
Ce ntrifugation, 149, 150
Cephaloth in, 148
Cha gnon Mountain , Que., 117
Chnmaedaphne , 20
Champlain Basin, Lake, 27
Champlain Sea, 104, 11 0
Champ la in thrust, 104, 107
Champla in Valley Work and Training Program ,
191
Champlain Valley, La ke:
depos iti ona l e nvironments and stra ti graphy, 106
dikes, 92
petrochemistry a nd genes is of dike rocks,
105
predato rs of tarn ished plant bug, 176
sed im entology of lltconi c Foreland
Bas in , 115
Cha mpl a in, Lake (see also Ma lle tts Bay; St. Albans
Bay):
American eels, 2 18
bedrock fault s in, 103
benthos, influ e nce of pulp a nd paper
wastes on, 220
boa t density a nd boaters' pe rcep tions,
159
Daphniapulex, 2 17
effects o f wetland o n nutrient loadi ng,
158
flooding, remote sensing techniqu es
a pplied to, 82
geomagnetic secular va ri a ti on, 91
limne tic crustacean zoopl ankton, 2 19
Microtus pennsylvanicus, 2 17
muskrat popula ti on ge ne tics, 2 16
Mysis relicta ecology, 2 18
pa leoecological study of os tracodes, 110
protein hydrolysis by bacte ria, 148
ra inbow sme lt as forage, 207
ring-b ill ed gu lls, 158
rural wa ter resources a nd land-use planning, 150
seismic reflection survey, 103, 116
topography of Apple tree Bay, Leddy
Beach, 88
trace metal diagenesis, 11 8
Cha rl otte, 93
Chamwn gracilis, 176
C herry, black, 211
C herry, pin, 212
C hes hire Formati o n, 92, 108, 11 4
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Chickadee, black-capped (see also Parus alricapillus), 156, 164, 210
Childhood stress, 198
Chipmunk (see also Tamias slriatus), 162
Chironomidae, 220
Chiltenden County:
acidification, effects of, 216
afforestation, 76
agricul!ural land and altitudes toward tax
relief in, 1
bacteria, antibiotic and heavy metal
resistance palterns of, 148
farms with non-contiguous land parcels,
83
phytosociology and plant succession, 20
Winooski Valley Park District, 79
Chloramphenicol, 148
Chloride, 115
Chlorophyll a, 161
Chorisloneura fumiferana, 176
Chromium, 118
Chromosomal variation, 215
Church:
Congregational, 125, 131
foreign missionary movement, 131
French-Canadian, 121
New Light congregations, 131
Cinema verite, 33
Citizen involvement, 197
Ci trinin, 147
Civil War:
African-Americans in Vermont, 126
Gen. William Wells, 127
Cladocera, 217,219
Clearcut, 207, 209
Clelhrionomys gapperi, 162
Clinlonia borealis, 19
Coba lt, 118, 148
Coburn Hill thrust, 96
Coburn Hill, 100
Coccine llidae , 180
Coccine llids, 176
Cogn itive styles, 50
Colcheste r Pond, 86, 91, 94
Colcheste r:
French-Canadian immigrants, 1850- 1870,
121
impervious surfaces and effects on runoff, 106
Cold hardiness:
in balsam fir, 63
in perennial ryegrass, 178
Coleomegilla macula/a lengi, 180
Coleoptera, 175
Coming of age (male), 130
Commun ication impairment, 36
Communication:
altit udes of young stulterers, 35
doctor's therapeutic style, 31
in behavioral contracting, 192
office r/inmate, 30
persuasive, 194
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skills training program for foster parents,
187
Community care homes, 33, !95
Community needs ascerta inment process:
loca l programming of WCAX-TV, 30
rad io broadcasting, 31
Community:
development workers, 8
energy planning, 7
impacts on, of second-home conversion,
166
rural, importance of hunting, fishing, and
trapping, 160
rural, planning and development, 170
rural, self-development, !55
size and women's participation in government, 181
ski area, impact of development on, !54
Competencies (group homes). 194
Compsilura concinnala, 178
CONGRID, 56
Connecticut River Basin:
restoration of Atlantic salmon to, 212
water resource resea rch needs , 27
Connecticut River Valley, 123
Conservation, farmland, 8 1
Consumer characteristics, 141
Contamination:
mycotoxin, of feed, 147
of aquifers, 102
Conlopus virens, !57
Contracting, behavioral, 192, 193
Conversion (second home) , 166
Cooperatives:
agricultural, 3, 4
consumer food , 4
marketing, 4
multi-commodity, 3, 4
new wave, 4, 5
Rochdale, 4, 5
Coordination, interorganizational, 162
Copepods, calanoid, 219
Copper, 118
Corn:
high moisture , 9
mycotoxin contamination, 147
pesticide loss, 169
Colesia melanoscelus, 178
Coventry, 100
Cram Hill, 87, 100
CREAMS, 157
Crustacea, 217
Cumberland Bay, N.Y., 11 8
Custodial classroom style, 188
Cultingsville, 89
Cyanocilla crislala, 156
Cyclopoids, 219
CycloJel/a cryplica, 18
Cylheropleron biconvexa, Ill
Danby Formation, 90
Danby, 59
Daphnia pulex, 217,218
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Daphnia rerrocurva, 219
Decisio n making:
citizen involvement in, 197
in interorganiza tional coordinat ion, 162
Deer, 212
Deer, white-tailed (see also Odocoileus virginianus),
209,211
Defenses of Washington, 127
Deglaciation, 88, 102
Deindividuation, 194
Delinquency prevention, 192
Dendroica caerulescens, 157
Dendroica corona/a, 157
Dendroicafusca, 157
Derby, 134
Desensitization, systematic, 186
Development, ad ult , 184
Deve lopment, sensory, 184
Development:
attitudes toward role of tourism in, 160
business/government partnerships, 201
in Washington County, 80
planning through time, 170
rights, transfer of, 6, 81
rural community, 155
ski area, 154
urban, ana lyses of runoff on soils, 106
watershed, index of, 170
workers, community, 8
Deve lopme nta l Disabilities Counci l of Vermont,
192
Deve lopmental Sentence Scoring, 203
Developmental Sentence l)tpes, 203
Diacetoxyscirpenol, 147
Diagenesis, 118
Diaplomus sicilis, 219
Dictyosteliidae Restafinski, 17
Dikes:
in Fayston-Waitsfield area, 117
in Hinesburg thrust, 97
in Lake Champlain Valley, 92, 105
in North Tioy, 117
near Tioy, 112
Dilution, 150
Dipseudopsinae, 221
Diptera, 176, 220
Disability, behavioral, 188
Disability, developmental:
community residences, 195
respite care, 192
Disability, learning, 35, 188
Discussion, group, 183
Disease, cardiac, 183
Disease, respiratory, 15
Dolomite:
Dunham, 97
stress and strain analysis, 94
Draper,Joseph, 129
Drug use, 189
Drugs, hard, 189
Dunham Formation, 92, 94
Dutton, Alvah, 127

Index

Dutt on, Olive (nee J e nn ings). 127
East Fa irfi e ld , 11
East Ha rdwick, 155
Eas t Hill, Ill, 11 2
Econ o my:
contribution of hunti ng, fis hing, a nd
tra ppin g to , 160
impacts o n, of ski a rea deve lo pmen t,
154
rura l commun ity se lf-deve lop men t, 155
traditiona l ne twork, 127
transforma ti on of, in Ba rre , 130
Vermont e rs' a ttitudes towa rds to urism's
impact o n, 160
Eden, 88,95
Educa tion policy, state :
alcohol a nd drug abuse preve ntio n progra m, 44
fact ors in successful im ple men ta tio n, 44
la nguage a nd imple men ta tion, 45
linkages a nd effects, 47
school re form , 46
Education, hea lth , 48
Education, physica l, 49
Education:
community a ttitud es towa rd, a nd voter
be havior, 46
effects of schoo l brea kfas t progra m o n,
135
for Ame ri ca n wome n, 133
nutriti on, pa re nta l participa tion in, 135
older unive rsity stud e nts, 139
profession al nurses, 173
vegetabl e-fruit progra m for prim ary-age
childre n, 136
Educational administra tion tra inin g, 44
Eel, American (see also Anguilla rosrrara), 218
Effluent, 85, 177
E lderberry, red , 212
Emigration, 131
Emphysema, pulmo nary, 15
Employment:
rural community se lf-deve lopme nt , 155
trends, 1960- 198 7, 1
Encyrtidae, 176
Energy:
community pla nni ng, 7
conservation, 7, 167
conte nt of foods , e ffects of trave l tim e
on, 13 7
renewabl e reso urces , 7, 77, 83
town coordinat or, 8
waterpowe r, 83
wind , 77
Enos, Jerusha Hayde n, Jr. (see also All e n, J e rush a),
122
Ensilement, 147
Environment :
depositio na l, in Cha mpl a in Va ll ey, 106
negative e ffect on, of ca mps it e use, 152
perce ive d qu a lit y o f, as pred ictor of
co nce rn , 150
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Environme nt (cont.):
problems from wood burning, 167
Ve rmonters' attitudes towards to urism's
impact on, 160
E nvironmental geology, 102
E nvironmental impact stateme nt , 64
Epeorus, 216
Epheme roptera, 220
Erosion:
bank, in Lake Champlain, 89
Browns River, 90, 112
glacial, in Lake Champlain, 116
in Jericho, 102
Erythronium americanum, 19
Essex Junction, 63
Essex, 134
Europea n Relief Act, 123
Eutrophication, 85, 149
Evange lism, 131
Evapot ranspiration, 157
Facts on Aging Quiz, 185
Fagus grandifolia, 210
Fairbanks Company, E. & T, 125
Fairbanks, Rev. Edward Taylor, 125
Fairfie ld Pond Formation, 114
Fairfield Pond Phyllite, 92, 94
Fairfield, 11
Family compact, 128, 132
Family intervention:
behavioral contracting in, 192
program, home-based, 39
Farms:
effect on, of mechanization in hayin g,
134

sma ll , profile of, 3
traditional, 1869-1880, 127
with non-contiguous land parcels, 83
Fau lt:
bedrock, in Lake C hampla in , 103, 116
Champlain thrus t, 104
Fayston-Waitsfield a rea, 117
Fortin, 109
Glens Falls, 107
Jerusalem and Und erhill , 94
Monkton, 97, 108
near Troy, Ill
Waitsfield-Warren area, 98
Warren-Granville Gulf area, 110
zone fabric deformation and evolution,
114
Fayston Formation, 116
Federalism, 201
Feed contamination, 147
Ferrisburgh, !50
Fertilization, 66
Filter strip:
vegetated , to treat milkhouse wastewater,
167
vegetative, to treat barnyard runoff, 166
Fir, balsam (see also Abies balsamea), 67,212
First Vermont Cavalry, 127
Fisher, Dorothy Canfield, 53
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Fishing:
commercia l, of Ame rican ee ls, 218
electro-, 169
importance to rural households, va lues,
160
Flavobacterium, 148
Flood control, federal, 133
Flood, The 1927, 84
Flooding:
along Browns River, 113
of Lake Champlain, 82
Foliation, 117
Food:
availability of, and structure of stone fly
assemblage, 219
effects of travel time on, 137
home production and home preservation, 141
niche, of trout , 221
Vermont products, 141
wild, importance of, to rural households,
160
Forage:
for deer, 209
perennial ryegrass, 178
rainbow smelt as, 207
Foraging:
avian gu ilds, 210
behavior of songb irds, 208
Forest grow th simu lator, 20, 57, 62
Forest management, 55, 64
Forest:
aesthetic impacts of timber harvesting
on, 162
afforestation in Winooski River Valley,
76
bi rd diversity and habitat structure in,
207
habitat of breeding songbirds, !56, 208
hab it at of deer, 209, 211
hab ita t of small mammals, 161
land use, 61
parcel characteristics and market price,
69
precipitation and streamflow pH monitoring, 164
predicting productivity of, 57
tree species preference of nesting birds,
164, 210
zon in g, 56
Forestda le Dolomite, 94
Fortin thrust, 109
Fou nder effect, 215,217
French and Indi an War, 123
French Ca nadian:
emigres in Burlington and Colchester,
1850-1870, 121
speech, in Rowland Robinson's works,
29
Frontier, 130
GENCAT, 15
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Gene fl ow:
of muskrat, 216
of Peromyscus, 215
Genetic drift:
in pitch pine, 65
of Micro/Us pennsylvanicus, 217
Genetics, evolutionary:
of muskrat, 216
of Peromyscus, 215
Gentamicin, 148
Geochemistry, 93
Geographic information system, 151, 156
Georgia Mountain, 86, 91
Gettysburg, 127
Gihon River Valley, 88
Gilbcrstadt & Duker actuarial system, 185
Glacial geology:
in Williston area, 99
of Jericho, 102
Gleason Brook, 216, 219, 220
Glens Falls Formation, 106
Glossosomatidae, 221
Glover, 150
G lypta fumiferanae, 176
Goldman-Fristoe Sounds-in-Words Subtest, 203,
204
Gorge Formation, 109
Goshen, 209
Government:
legislative participation of women, 48
municipal incorporation, 132
partnerships with business, 201
women in, 1921-1983, 181
Grafton:
avian sera! associations and foraging
guilds, 210
brood habitat of ruffed grouse, 149
forest habitat of breeding songbirds, 156
habitat use by deer, 209
historical status of ruffed grouse relate d
to land use , 56
site indexes of hardwoods related to soil
factors, 62
tree species preference of nesting forest
birds, 210
Granite industry:
in Barre, 129
in Hardwick, 124
Grant, Mount, 103
Granville Formation, 116
Granvi lle Gulf, 110
Great Awakening, Second, 131
Great Lakes, 158
Green Mountain anticlinorium, 87, 95, 117
Green Mountain Club, 152
Green Mountain National Forest:
forest zoning in, 56
red oak regeneration in, 57
Green Mountains:
phytosociology and plant succession in,
20
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st reamflow acidification alo ng elevation
intervals in, 162
st reamflow chem istry a t Brush Brook,
168
G reen , village, 80
Gremmeniella abietina, 7 1
GR02, 57
Grosbeak, rose-b reas ted (see also Pheucticus ludovicianus), 156
Groundwater:
effects of road sa lt on, 99
implica tions of water law and rights, 154
im portance of quality protection of, 27
model , nume ri ca l, 27
pollutio n of, from unlined la ndfills, 26
resources and con tam ination of, in Jericho, 102
threat to, from pesticide leaching, 169
Group homes, 194
Groups, 190
Grouse , ruffed (see also Bonasa umbellus), 56, 69,
149, 209
Gui ld:
foraging, 210
predacious stonefly, 220
Guilford Transporta tio n Industri es, Inc., 20 1
Gull, ring-billed (see also Larus delawa rensis), 158
Habitat :
bird , in cl ea rcuts a nd she lt erwood cu ts,
207
breeding songbirds, 156, 208
deer, 209, 211, 2 12
micro-, of troul, 221
parasites of gypsy moth, 177
parr (trout and sa lmon), 169
relation to land use, 56
ruffed grouse, 56, 69, 149
small mamm a ls, 161
Habrophlebia , 216
Haldimand negotiati o ns, 129
Handicapped stud e nts, 49
Hardwick and Woodbury Railroad, 124
Hardwick, 124
Hatch Hill Formatio n, 101
Hathaway Forma tio n, 115
Haverhill, N.H ., 123
Hawke Bay, 97
Haying, 134
Hayland, 159
Hazens Notch Formation, 95, 98, 103 , 11 0
Hazens Notch, 22
Head Start Program, 204
Health care :
pro fe ss ional nurses' associations, 173
self-help mutual support, 197
Hearing impairment:
incidence o f, in ho mes for th e aged , 37
mainstrea ming of chil dre n with, 37
Helico psychidae , 22 1
He mlock, eas tern (see also Tsuga canadeiiSis), 2 10,
2 11 , 212
Hiatella arctica, Ill
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Hide Powder Azure, 148
Highgate Falls thrust, 109
Highgate Formation, 109
Hiking:
application of WTSM to Appalachian/Long Trail, 163
on the Long Trail, survey, 152, 165
trail selection factors and characteristics,
153
Hinesburg shear zone, 114
Hinesburg synclinorium, 94, 97, 107
Hinesburg thrust, 86, 91, 94, 95, 99, 114
Hinman, Charles, 134
Historic preservation (see also Appendix 1), 29
Historiography, 126
History of Vennont (Thompson), 126
Hobblebush, 212
Hog farms, 9
Holden, John , 124
Holly, Mount, 89, 114
Home, conversion of (second), 166
Home-Based Service, 39
Hoosac Formation, 103, 114
Hophornbeam, 210
Horse:
recreational sector, impact of, on economy, 7
source of agricultural !XJWer, 134
Hospitalization:
of cardiac patients, reaction to, 183
treatment of alcoholics, 186
Housing:
quality of, using visual analysis to assess,
81
residential mobility in Burlington's rental
sector, 79
second-home conversion, 166
Hudson River Basin, 28
Hungerford Slate, 109
Hunting:
eas tern wild turkey, 168
im!XJrtance for rural households, values,
160
!XJSting of private land, 166
Huntington, 17
Hybridization, 60
Hydraulic properties:
of Cabot soil, 113
of Vergennes soil, 179
Hydroelectric power, 83
Hydrogeology, 99
Hydrology, 90
Hydrolysis, 148
Hydropsyche, 216
Hydropsychidae, 221
Hydropsychoidea, 221
Hydroptilidae, 221
Hylocichla mustelina, 210
Hymenoptera, 176
Hyperparasites, 176
Iberville Formation, 115
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Immigrants:
French-Canadian, in Burlington and
Colchester, 12I
in revolutionary Bennington, 131
Italian, in Barre, 130
Italian, in Hardwick, 124
Scottish, in Barnet a nd Ryega te , 170
Scottish, in Barre, 130
Implant, surgical, I43
Implements, farm, 134
In Robinson's Vennont (film), 29
Incor!XJration, municipa l, 132
Incubation, 168
Individualized Education Program, 49
Individuation, 194
Industrial employment:
comparison with U.S.,
locational shifts since World War II, 83
patterns, 1
Industrialization, 121
Industry:
downhill ski, 154
granite, in Barre, I30
granite, in Hardwick, 124
Iamb marketing, 9
sheep, 2
slate, 74
swine, 8
travel and tourism, 160
utility, 83
Information processing, 184
Information, social, 190
Insanity, criminal, 190
Institutionalization, 33
Intergovernmental Management, 201
Intermediate care facilities, 194
Interstate 89, 76
Iron, 116, 118
Isolation, 45
Jay, blue (see also Cyanocilla cristata ), 156
Jericho:
aquifers in, 102
glacial his tory and environmental geology, 102
precipitation and streamflow pH in, 164
su rface runoff, I 06
Jewett Brook, 156
Job classification , 145
Junco, northern, 209
Kanamycin, 148
Kansas Coach, 155
Kilborn, Don, 134
Killington Ski Area, 163
Kojic acid, 147
Korean War, 123
Labor force:
employmen t trends, 1960-1987,
in 1980's, 2
women in, 2
Labor Market Area, 6
Labor, industrial , 121, 124, 130
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Laboratory, clinical:
Clinical Laboratory Assistant, 145
Medical Laboratory lechnician, 145
Medical lechnologist, 145
task determination and job classification
in, 145
Lactobacillus bulgaricus, 13
Lagerheimia subsala, 217
Lake management, 170
Lakes, stratified, 217
Lamb marketing indus try, 9
Lamoille County, 1
Lamoille River Valley, 88
Lamoille River, 91
Lamoille, Lake , 88
Land use :
agricultural, and CREAMS model, 157
agricultural, and water quality, 156
changing rural, in Was hingt o n County,
80
classification system, 170
decision making, aerial pho togra phy as
tool in , 59
effects of, on forestl a nd marke t, 69
effects of, on hunting, fishing, and trapping, 160
historical effect of, o n ruffe d grouse
habitat, 56
planning, and implications of water law
and rights , 154
planning, and rural water resources, 150
planning, for farml a nd conservation, 8 1
policy, importance of wa ters hed analysis
to, 85
posting of private land, 165
Land, agric ultural:
changing land use in Was hingto n County, 80
farms with non-contiguo us land parcels,
83
preservation of, 1, 5
tax stabilization program, 6
transfer of development rights, 6, 81
Land:
nonindustrial private, fo r public recreation, 153
private, posting of, 165
titles, disputes over in American Revolution, 128
Landfill:
degradation of stream wat e r, 115
economic analysis of, 10
unlined, Bethel-Royalton site, 26
usage of, by gulls, 158
Landscape, cultural, 80
Landspreading, 10
Language:
effects on, of Wilson Initia l Syntax Program, 203
grammar-based reme dia tio n progra m,
elfects of, 204
Monterey Program , e ffective ness of, 203
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Larus de/awarensis, 158
Laurentide ice sheet, 88, 99
Law, water, 154
Lead:
detection of intracellul a r, in seed lin gs,
66
in Shelburne and Cumber land bays, 11 8
res is tance pattern of ba cteria , 148
Leddy Beach, 88
Lee Rive r Valley, 102
Legislation, beverage container, 74
Legislators, women , 48
Leptoceridae, 22 1
Leuctra, 216
Lewis Creek, 168, 22 1
Lifestyle, rural, 160
Limnephilidae, 22 1
Limnephiloidea, 221
Lincoln anticline , 94, 114
Lincoln G ap, 98, 103
Lincoln massif, 11 0, 114
Lincoln Mo untain, 100
Litter, 74
Little, Stephen , 123
Living/learning center, 48
Lolium perenne, 178
Long Pond , 216
Long Trail, 152, 163, 165
Lowell, 95
Loyalists, 129
Lycopodium lucidulum , 19
Lygaeids, 180
Lygus lineolaris, 176, 180
Lyman/ria dispar, 177
Machine power, 134
Macronematinae, 22 1
Mad River Valley, 98
Maggot, apple (see also Rhago/etis pomonella):
effect of tempera ture and soil o n, 175
predati o n of, by ground beetles, 175
Magnesium, 219
Magnetic properties, 91
Mainstreaming, 37
Malletts Bay:
deformation chronology of, 104
sedimentation rates and settlement dat ing, 98
Mammals (see also und er individual species), 161
Manganese , 116, 11 8
Manhood (coming of age), 130
Mansfield, Mount , 17, 65, 66
Manufacturing, 83
Manure:
application o n hayland a nd surface runoff, 159
effects of, o n water qua lity, 156
Maple syrup, 13
Maple , mountain , 2 12
Maple, red (see also Acer rubrum), 210-212
Maple, striped , 2 11 ,212
Maple, sugar (see also Acer saccharum), 20, 58 , 70,
210-2 12
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Mapping, aerial, 77
Marijuana, 189
"Market Vermont," 201
Marketing:
cooperatives, 4
of Ve rmo nt food prod ucts, 141
Marks & Seeman actua rial system, 185
McKesson, John, 123
Mechanization, agricultural, 134
Media, broadcast, 30, 31
Medical Center Hospital of Vermont, 36, 145, 186
Memory disorder, 196
Memphremagog Basin, Lake, 27
Memphremagog, Lake, 96
Mendon Brook Basin, 85
Mental health:
community care, 195
ex-patient movemen t, 197
Mental illness (see also Insanity, criminal; Vermont
Asylum):
and the social order, 1836-1890, 129
community care of, 33
Mentally retarded:
children, language of, 35
competencies for group homes and ICFs
fo r, 194
employment programs for, 43
respite care for, 192
Mercury, 148
Metabasites, 100
Metal (see also names of individual elements):
diagenesis in sediments from Lake
Champlain, 118
heavy, resistance patterns of bacteria to,
148
Metamorphism:
in Lincoln area, 115
in Warren-Granville Gulf area, 110
retrograde, 99
Mereorus rrachynotus, 176
Mice, deer (see also Peromyscus maniculatus), 161
Mice, white-footed (see also Peromyscus leucopus),
162
Mice, woodland jumping (see also Napaeozapus
insignis ), 162
Microhabitat, 221
Microtus pennsylvanicus, 217
Migration:
into Vermont, 1970-1980, 6
of rainbow trout and Atlantic salmon,
168
Military recruitment, 33
Milkhouse, 167
Mill Brook River Valley, 102
Mill , flour, 29
Milton, 86, 91, 216
Minnesota Multiphasic Personality Inventory, 183
Missionary movement, foreign, 131
Missisquoi Formation, 87, 100, Ill
Missisquoi River, Ill
Model surface error, 151
Modeling, adult vs. peer, 195
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Molds, ce ll ular slime, 17
Molly Bog, 20
Monas tery Formation, 116
Monkton Qua rtzite, 107
Monteregia n Hills, Que., 92, 105
Monterey Language Program, 203
Montrea ler, The, 201
Moretown Forma tion, 93
Moretown, 87
Morphometry, vertebra l, 143
Morristown, !53
Moth, gypsy (see also Lymanrria dispar), 177
Motion picture fi lm:
audience-tailored, 32
In Robinson's Vermonr, 29
Six Fares/, 33
The Old Red Mill , 29
Mound system design, 177
"Mountain Rule," 181
Multiple Affect Adjective Check List, 183
Muskrat (see also Ondarra ziberhica), 216
Mya arenaria, Ill
Mycotoxin contamination, 147
Mysids, 218
Mysis relic/a, 218
Nabids, 180
Napaeozapus insignis, 162
Nematode, pinewood (see also Bursaphelenchus
xylophilus), 60
Nemoura, 216
Nesting:
cavity- , bi rds, trees used by, 164
eastern wild turkey, and human disturbance of, 168
forest birds, and tree species preferences, 210
ring-billed gulls, population of, 158
Network:
interorganizational, 163
local exchange, 127, 161
New Deal, 122, 133
New England Council of Water Center Directors,
170
New Hampshire Grants, 123, 132
New Hampshire Magma Series, 100
New Light congregations, 131
New-wave co-ops, 4, 5
Newbury, 123
Newport Center, 96
Nickel, 118, 148
Nitrate, 18, 91, 159
North Branch (of Lamoille River), 88
North Tioy, 117
Northeast Kingdom, 155
Northeastern Forest Survey, 57
Northfield Formation, 100
Northfield Mountains, 101, 102
Northwestern Syntax Screening lest, 203, 204
Nurses' professional associations, 173
Nutrient:
contents, of balsam fir, 67
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gradient, and phytoplankto n dependence
on, 161
loading, effects of wetland on, !58
supplements, and balsam fir, 63
Nutrition:
education program, parental participation in, 135
effects of travel time upon , 137
foliar, of balsam fir, 63
school breakfast program, 135
Oak, red (see also Quercus rubra), 57
Oberlin, Kans., !55
Ochratoxin A, 147
Odocoileus virginianus, 209, 211
Old People Scales, 185
Old Red Mill, The (film), 29
Ondatra zibethica, 216
One of Ours (Cather), 53
Onoclea sensibilis, 63
Oocystis soli/aria, 217
Opius lee/us, 176
Orford, Lac (Que.), 117
Orientation discrimination, 184
Orofino Unlimited, Inc., 155
Orogeny:
Acadian, 97, 100, 107, 108
Ordovician Thconic, 102
Thconic, 88, 107
Orthophosphate, 91
Orthophosphorus, 159, 161
Oscilkltoria sub brevis, 18
Osmerus mordax, 207
Ostracodes, 110
Other-image, 30
Ottauquechee Formation, 95, 98, 101, 110, 116
Outreach worker, 136
Ovenbird (see also Seiurus aurocapillus) , 157, 209,
210
Oxalis acetosella, 19
Paleoecology, 110
Paleoenvironment:
of Chesire Formation, 108
of Hungerford Slate and Gorge Formation, 109
of Lower Cambrian Dunham Dolomite,
97
Paleostress, 107
Parasetigena silvestris, 178
Parasite:
of apple maggot, 176
of gypsy moth, 177
Parasitoids, 176
Parents (see also Family):
foster, communication skills training
program, 187
participation in nutrition education program, 135
Parents Anonymous of Vermont, 136
Parity, agricultural, 122
Parker, Lake, 150
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Parks, sta te:
campground system, temporal distribu tion of, 163
diffe rential campsite pricing in, ! 52
geographic a nalys is of recreational travel
to, 78
recreational trave l to a nd resource utili zation of, 74
Parus atricapillus, !56, 164, 210
Patient Education Progra m, 36
Patient satisfaction :
rela ted to doctor's communication style,
31
with Pa tie nt Education Program, 36
Patulin, 147
Peabody Picture Vocabula ry Ths t, 203, 204
Pedicle screw design, 143
Penicillic acid, 147
Penn Yan , N.Y., 155
Pe nt a tomids, 180
Perceived environmen tal quality, 150
Permeability, 113
Peromyscus leucopus, 162, 215
Peromyscus maniculatus, 161, 215
Peromyscus, 161 , 215
Personality:
assessment, use of actuarial systems in,
185
role in adjustmen t of ca rdiac patients,
183
Persuasion, 194
Pesticide loss, 169
Petroche mistry, 105
Petrology:
of Chagnon Mountain, compa red to
North Troy area, 117
of dikes in Cha mplain Valley, 92
Pewee , eas tern wood (see also Contopus virens) ,
!57
pH:
acid ifi ca tion in Lo ng Pond, 217
in G leason Brook, 221
precipitation and streamflow, cha racte rization of, 164
st reamflow chemistry at Brush Brook,
168
Pheucticus ludovicianus, !56
Philopotamidae, 221
Philorheithridae , 221
Phobocampe disparis, 178
Phonology:
im pact of, on spelling skills, 35
of speech-defective children, 203
Phosphorus:
-rich sediments, flux characteristics of,
25
assim ila tive capacity of wetland, 25
in agr icultural runo ff, 149, 156, 157, 159
in barnyard runoff, 166
in milkho use wast e wate r, 167
in sed im e nts of St. Albans Bay, 85
in Steve ns Brook wetland, 158
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Phosphorus (con!.):
phytoplankton dependence on, 161
Photography, aerial:
as tool in land-use decision making, 59
multispectral, for wetland vegetation
mapping, 77
Photosynthesis:
of red spruce, 55
of yellow birch, 67
Phytoplankton:
dependence on nutrient gradient, 161
effects of acidification on, 216
Phytosociology, 20
Picea rubens, 18, 55, 66, 68, 210
Picoides pubescens, 164
Picoides villosus, 164
Pine, jack (see also Pinus banksiana), 65
Pine, pitch (see also Pinus rigida), 65
Pine, red, 60
Pine, Scots, 60
Pine, white (see also Pinus strobus), 60, 69, 210
Pinnacle Formation, 92, 94, 109, 114
Pinney Hollow Formation, 98, 101, 116
Pinney Hollow Schist, 110
Pinus banksiana, 65
Pinus rigida, 65
Pinus strobus, 210
Piranga olivacea, !56, 210
Place-names:
changes in, of counties, towns, and gores,
75
street names of Burlington and South
Burlington, 76
Planning:
in rural communities, 170
municipal, 155
regional, 162
Plant bug, tarnished (see also Lygus lineolaris), 176
Plattsburgh, N.Y., 104
Plecoptera, 219, 220
Point data, 151
Point system, 189, 193
Politics:
as concern of professional nurses' associations, 173
legislative participation and productivity
of women, 48
presidential boomlet for Gov. George
Aiken, 133
revolutionary, 123, 128
U.S. Sen. George Aiken and agricultura l
surpluses, 122
women in local government, 1921-1983,
181
Pollution:
implementing a wood-stove emissions
policy, 167
nonpoint source, 27, 149, 156
Polycentropodidae, 221
Polysplwndylium violaceum, 17
Population:
1980's and employment trends, 2
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dynamics, of limnetic crustacean zooplankton , 219
growth and migration, 1970-1980, 6
industrial employment, 1
insular, of Microtus pennsylvanicus, 217
insular, of Peromyscus, 215
parameters, of rainbow smelt, 207
study, of ring-billed gulls, 158
study, of tarnished plant bug, 176
university student, increase in older
learners, 139
Pork production, 8
Posting:
of forest, 61
of privately owned land, 165
Potsdam Formation, 90
Precipitation pH, 164
Predator:
arthropod, of tarnished plant bug, 176
of apple maggot pupae, 175
of Lygus Lineolaris, 176, 180
of rainbow smelt, 208
Price Control Act of 1942, 122
Price support system, 123
Professional development :
of nurses, 173
of one-room schoolteache r, 45
of physical therapists, 43
Professional nurses' associations, 173
Programmed Conditioning for Language Thst, 203
Programming:
community service, by WCAX-lV, 30
radio broadcasting, practices and community needs, 31
Promotion (see also Marketing), 201
Property (see also Land):
confiscation of, in American Revolution,
128
Proteolysis, 148
Protestant (see also individual denominations), 125
Proto-Atlantic (ocean), 103, 109, 114
Provenance variation, 59
Pseudomonas maltophilia, 217
Pseudomonas, 148
Psychiatric Thchnician Program, 191
Psychomyiidae, 221
Psychosis, 190
Pterostichus melanarius, 175
Public participation, 197
Public Utilities Holding Company Act, 84
Pulp (pape r), 220
Pulpwood production, 59
Pupil-Oriented classroom style, 188
Pyrrhotite, 89
Pyrus malus, 73
Quartz, 94
Quebec Act, 124
Quebec, 121
Quercus rubra, 57
Racism, 126
Radio broadcasting, 31
Rail Passenger Service Act, 201

University of Vermont Graduate Theses on Vermont Topics

Railroad :
Amtrak, 201
Bos ton & Maine , 201
Hardwick and Woodbury, 124
St. Johnsbury and Lamoi lle County, 74
Rare ea rth e lement, 93
Raspberry (see also Rubus spp.), 209
Raspberry, American red, 211
Recreation, ou tdoor (see also Boa ting; Travel,
recreational):
communities and second-home conversion in, 166
management policies, hikers' opini ons
about, 165
management, mode l to test strategies of,
163
management, visitor use and fees, 152
public, avai lability of private la nd for,
153
resource utilization within Vermo nt , 74
Recrysta ll ization, 114
Redstart, American (see also Setophaga ruticilla ),
156, 210
Reduviids, 180
Reform:
asylum, 129
curricular, 134
education for women , 133
educationa l, 46, 47
religious , 13 1
temperance movement , 125
Rehabilitation Medicine Unit , 36, 37
Reinforcement, positive, 193, 195
Remote se nsing, 82
Rental sector, 79
Repetition, 204
Re publican party, 133
Reserve Officers' 11-aining Corps, 32
Residences, prima ry, 166
Residential mobility, 79
Resilient children, 198
Respite care, 192
Retail structure, 73
Revivalism , 131
Revolution, American:
Allen wives, 122
Bennington's social structure during,
131
in Upper Connecticut Valley, 123
property confiscation during, 128
Rhagoletis pomonella:
effect of temperature a nd soil on, 175
predatio n of, 175
RJwdotorula sp., 218
Rhyacophiloidea , 221
Richelieu River, 123
Riffle fauna, 216
Rights, water, 154
Ritterbush Pond, 88
Robin, American (see also Turdus migratorius), 15 7
Robinson, Rowland, 29
Rochdale Co-ops, 4, 5
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Rochd a le Pion ee rs, 5
Rockwe ll, William, 129
Rowe ll , Wellma n, 134
Roxb ury, 93
Roya lton, 26
Rubus spp., 209, 2 11
Run off, agr icultura l:
cont ri buting to phosphorus in St. Albans
Bay, 85
dairy barnyard, trea tment of, 166
from hayland manure applica tions, 159
in CREAMS mode l verifica tio n, 157
pesticide loss in, 169
re lated to water quality, 156
total phos phorus analysis of, 149
Runoff, urba n, 106
Rural Com munity Self-Development, 155
Rutland , 90, 163
Ryegate, 170
Rye grass, perennia l (see also Lolium perenne), 178
Salmo gairdneri , 168, 22 1
Salmo salar, 168, 208, 212
Salmon, Atlantic (see also Salmo salar), 168, 2()8,
212
Salt (road):
chloride inputs from, in Browns River,
90
effects of, on groundwater in Williston,
99
in J ericho, 102
Salvelinus fominalis, 221
Salvelinus namaycush, 208
Sapsucker, yellow-bellied (see also Syphrapicus
varius), 164, 210
Saxe Brook Dol omit e, 109
Saxifraga aizoides, 22
Saxifraga A izoon , 22
Saxifraga oppositifolia, 22
Scenic Beauty Estima te, 162
Schistos ity:
in Came ls Hump Quad rangle, 87, 95
in Fayston-Waitsfield area, 117
in Mt. Grant-South Lincoln area, 103
in Northfi e ld Mountains, 101
in Roxbury area, 93
in Wa itsfie ld-Warren area, 98
in Warren-Granville Gulf area, 110
School refo rm (see also Ed ucation), 46
School:
budget , factors associated with acceptance and rejection, 46
classroom be havior of problem yout h
and interven tion, 193
com mo n, 133
elementary, effects of breakfast program
in, 135
e leme ntary, nutritio n educat ion progra m
in, 135
French-Ca na dian, 121
o ne -roo m, 45
rura l seco nd ary, drug use a mong stude nts , 189
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School (cont.):
rural, consultation and teacher training
for, 187
secondary, intervention model for learning-disabled students, 188
Schoolmarm, one-room, 45
Sciuridae, 161
Scottish:
in Barre, 130
settlements in Ryegate and Barnet, 170
Screening Thst for Auditory Comprehension of
Language, 203
Scriptwriting, 33
Sediment:
concentrations, in agricultural runoff,
149
dating, in Malleus Bay, 98
Sedimentation:
of Cheshire Formation, 108
rates in Malleus Bay, 98
rift-clastic, in Lincoln area, 114
Sedimentology:
of Danby Formation, 90
of Thconic Foreland Basin, 115
Seedlings:
pine, nematode potential for infesting
roots, 60
red spruce, detection of intracellular
lead in, 66
red spruce, seasonal patterns of carbohydrate reserves in, 68
sugar maple, effects of media and containers on growth of, 70
yellow birch, growth response of, to
fertilization, 66
Seismic reflection, 103, 116
Seiurus aurocapillus, 157, 210
Self-evaluation training, 193
Self-help mutual support, 136, 197
Self-image, 30
Seminary, female, 133
Sensitization, covert, 186
Serviceberry, 212
Setophaga ruricilla, 156, 210
Settlement:
dating of, in Malleus Bay, 98
in Upper Connecticut Valley, 123
patterns and characteristics in Bradford,
Ryegate, and Barnet, 170
Sewage effluent, 85
Sewage sludge disposal, 10
Shales, 115
Shaw Mountain Formation, 100
Shear strength, 112
Sheep raising industry, 2
Shelburne Bay, 118
Shelburne Pond:
aerial photography for wetland vegetation mapping, 77
seasonal succession of algae in, 18
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Shelburne:
phosphorus ass imilative capacity of wetland in, 25
production and biomass of peatland
vegetation in, 21
Shelterwood:
cuts, bird diversity and habitat structure
in, 207
red oak regeneration in, 57
Shenandoah Valley, 127
Shrew, masked (see also Sore:x cinereus), 162
"Siam band," 131
Simulliidae, 216
Site index, 62
Six Forest (film), 33
Ski industry, 154
Slab failure, 112
Slate industry, 74
Slavery, 126
Smelt, rainbow (see also Osmerus mordax), 207
Smoking, cigarette, 15
Social control, 129
Social movement (see also Reform), 181
Socialization, political, 48
Society:
ethnic religious and mutual aid, in Barre,
130
French-Canadian fraternal and mutual
aid, 121
segregation of, in Barre, 130
simulated, and social information, 190
structure of, in revolutionary Bennington, 131
Sodium, 219
Soil:
acid glacial till, 62
Cabot, hydraulic properties of, 113
compaction of, morphological response
of seedlings to, 58
detecting stress from compaction of, 70
marginal, and afforestation, 76
moisture, and design criteria of mound
systems, 177
Pleistocene glacial, 85
suitability of, and changing rural land
use, 80
texture, effect of, on emergence of apple
maggot flies, 175
types of, and effects on runoff, 106
Vergennes, moisture regime of, 179
Solar collector systems, 51
Songbirds:
breeding, forest habitat selected by, 156
breeding, habitat use and behavior of,
208
Sore:x cinereus, 162
Source, Message, Channel, and Receiver (SMCR),
33
South Burlington, 76
South Church Calendar, The (Fairbanks), 125
South Hero Island, 104
South Lincoln, 103
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Sparrow, white-throated, 208
Spatial processing, 184
Specialization, 190
Speculation:
land, in revolutionary Bennington, 132
land, in Upper Connecticut Valley in
revolutionary times, 123
Speech defective children, 203
Spelling errors, 35
Spine stabilization, 143
Split Rock Point, 116
Spruce, red (see also Picea rubens) :
carbohydrate reserves in, 68
detection of intracellular lead in, 66
photosynthetic and transpirational responses of, 55
preference by birds, 210
Squirrel, red (see also Tamiasciurus fwdsonicus),
162
St. Albans Bay:
flux characteristics of phosphorus-rich
sediments from, 25
nutrient loading to, 158
phytoplankton dependence on nutrient
gradient in, 161
sediment-phosphorus relationships in,
85
St. Albans, 130
St. Daniel Formation, Que., 100
St. Johnsbury and Lamoille County Railroad, 74
St. Johnsbury, 125
Starksboro, 94
State (see also Vermont), 201
States' rights, 133
Steady State Model of Genetic Polymorphism on
Islands, 217
Stevens Brook, 85, 158
Stimson Mountain, 87, 95
Stizostedion vitreum, 208
Stocking:
density, of Atlantic salmon, 212
of rainbow trout and Atlantic salmon,
168
Stonefly, 219
Stoneworkers (see also Granite industry; Slate
industry), 130
Stony Point Formation, 115
Stowe Formation, 87, 93, 95, 100, 101, 116
Strain analysis, 94
Stratigraphy:
in ultramafic belt near 1!-oy, 111
of Glens Falls Formation, 106
of Stimson Mountain area, 95
Stream bank failures, 112
Streamflow pH, 164
Streamflow:
acidification of, along elevation intervals,
162
chemistry, at Brush Brook, 168
Street names (see also Place-names), 76
Streptococcus thermophilus, 13
Streptomycin, 148

Index

Stress:
analysis, of dolomite and quartz lamellae, 94
effects of, on seed lings, 58
in childhood, 198
in sugar maple trees, techniques for
detecting, 70
Strikes, 130
Stutterers, 35
Sweetsburg Formation, 101
Swine industry, 8
Synedra, 21 7
Syphrapicus varius, 164, 210
Systems:
actuarial, for personality assessment,
185
approach to school consu lta ti on and
teacher training, 187
T-2 toxin, 147
Thconic Foreland Basin, 115
Thconic Foundation, 59
Tamias striatus, 162
Tamiasciurus hudsonicus, 162
Thnager, scarlet (see also Piranga olivacea), 156,
210
Thsk determination, 145
Thx, property:
comparison of ski towns and nonski
towns, 154
relief, of agriculture and farm, attitudes
toward, 1
stabilization contracts, 5
Thacher training, 187
leaching (see also Education; School), 188
Thchnology:
changing, in Barre's granite industry,
130
changing, in haying, 134
Tectonic geology:
of Fayston-Waitsfield area, 116
of Northfield Mountains, 102
of Tibbet Hill metavolcanics, 108
of Waitsfield-Warren area , 98
Thmperance movement, 125
Thnnessee Self Concept Scale, 183
Thtracycline, 148
Tetraedron minimum, 217
Therapist, physical, 43
Therapy, group, 183
Thompson, Daniel Pierce, 53
Thompson, Zadock, 125
Thrush, wood (see also Hylocichla mustelina), 210
Tibbet Hill volcanics, 109
Tildys Pond, 150
Timber harvesting:
aesthetic impacts of, 162
in forest manage ment poli cy, 65
Time-Divergence Theory, 217
Title VII, 137
"Thries ," 128
Thurism industry, 160
Town of St. Johnsbury, The (Fairbanks), 125
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Tractor, 134
Tradition:
as basis for contemporary planning, 170
economic and sociocultural, for rural
house holds, 160
in rural schools, 45
in the life of a farm family, 1869-1880,
127
Traffic:
assignment model, 26
foot, effects of, on boreal vegetation, 22
Trail management, 163
Trail selection, 153
Train, passenger (see also Railroad), 201
Training:
imitation, 195
of psychiatric technicians, 191
program for foster parents in communication skills, 187
self-evaluation, 193
teacher, systems approach to, 187
Transformational mastery, 35
Transpiration, 55
Trapping, 160
Travel, recreational:
industry, Vermonters' attitudes towards,
160
related to resource utilization, 74
to state parks, geographic analysis of, 78
Trees (see also under individual species):
preferences for, of nesting forest birds,
210
used by primary cavity-nesting birds, 164
Trichoptera, 219-221
Trout, brook (see also Salvelinus fontinalis), 221
Trout, lake (see also Salvelinus namaycush),
221 208
Trout, steelhead rainbow (see also Sa/mo gairdneri),
168, 221
Troy, 111
Tsuga canadensis, 210
Thrbidity, 149
Turdus migraJorius, 157
Thrkey, eastern wild, 168
Tho Rivers-Ottauquechee regional planning office,
163
U.S. Congress, Eightieth, 122
U.S. Department of Agriculture Cooperative Extension Service, 55
U.S. Department of Agriculture Forest Service, 57
U.S. Senate Agriculture Committee, 122
U.S. Senate, 133
U.S. Supreme Court, 201
Umbrella Hill Conglomerate, 87
Umbrella Hill Formation, 100
Underhill Formation, 86, 94, 95, 98, 103, 114, 116
Underhill thrust, 95, 114
Underhill, 70
Union Army, 127
Union, labor:
granite workers, 124, 130
teachers, 47

244

United States:
agricultural policy after World War II,
122
foreign policy, 123
University of Vermont Church Street Center, 191
University of Vermont Cooperative Extension
Service, 8
University of Vermont:
academic and social experiences of older
students, 139
firs t women graduates, 133
Urban renewal, 41
Urbanization, 132, 170
Uredinopsis mirabilis, 63
Utility industry, 83
Utility load management, 51
Values, rural, 160
Vegetab le-fruit education program, 136
Vegetation:
boreal, elfects of foot traffic on, 22
peatland, net primary production and
biomass of, 21
wetland, mapping of by aerial photography, 77
Vermont Asylum for the Insane, 129
Vermont Constitution, 126
Vermont Foster Parent Training Program, 187
Vermont Memory Scale, 196
Vermont Northern Growers Co-op, 155
Vermont Spinal Fixator, 143
Vermont State Department of Education, 188
Vermont State Department of Mental Health, 195
Vermont State Department of Social Welfare, 191
Vermont State Hospital:
behavioral treatmen t of alcoholics, 186
evaluation of psychiatric technician program at, 191
'Six Forest' transitional unit, 33
Vermont State Nurses' Association, 173
Vermont Water Resource Research Center, 27
Vermont, Lake, 104
Vermont-made products, 79
Vermont-produced foods (see also Food), 141
Verrucarin A, 147
Village green, 80
Vireo olivacea, 157, 210
Vireo, red-eyed (see also Vireo olivacea), 157, 210
Vocabulary, expressive, 35
Volcanism:
compressional and extensional, 108
eugeosynclinal, 100
Vole, red-backed (see also Clethrionomys gapperi),
162
Voter behavior, 46
Voting patterns, 74
Waitsfield, 98, 116
Walleye (see also Stizostedion vitreum), 208
Wallrock, 89
Warbler, black-throated blue (see also Dendroica
caerulescens), 157
Warbler, blackburnian (see also Dendroica fusca),
157
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Warbler, chestnut-sided, 208, 209
Warbler, mourning, 208, 209
Warbler, yellow- rumped (see also Dendroica coranata), 157
Warren:
bedrock geology of, 110
geology of Northfield Mountains, 101
tectonic geology of, 98
Washington County:
changing rural land use in, 80
drug use among high -school students in,
189
Washington, George, 124
Waste (pulp and paper), 220
Waste water disposal:
alternative sewage sludge systems, 10
municipal systems, 27
small-scale systems (mound), 177
Waste water treatment:
from milkhouse, use of filter strip, 167
plant, algal growth in, 19
Water (see also Groundwater):
chemistry, effects of acidification on,
216
lake, quality of, and development, 170
law and rights, implications of, for
land-use planning, 154
quality, and agriculture, 156
stream, landfill-influenced degradation
of, 115
threat to, from pesticide leaching, 169
Water resource :
decision making, citizen involvement in,
197
planning in rural communities, 11
problems, 27
research needs, 27
rural, and land-use planning, 150
Waterbury, 33, 127
Watershed Development Index, 170
Watershed:
analysis of, Mendon Brook Basin, 85
Browns River, 90
development, and lake water quality,
170
mountain, variations in streamflow
chemistry, 168
Wechsler Memory Scale, 196
Weippe GEM Committee, 155
We ll, water, 99
Wells, William, 127
Westford, 81
Wetland:
effects of, on nutrient loading, 158
palustrine, phosphorus assimilative capacity of, 25
research needs, 27
vegetation mapping, aerial photography
applied to, 77
vegetational succession, 20
Whe e lock, Eleazar, 124
White River, 212

Index

Whitney, Joel, 131
Whitney, Louisa, 131
Wild foods , 160
Wilderness 11-avel Simu lation Model, 163
Wildlife (see also under individual species), 160
Willi ams, Samuel, 126
Williston:
glacial geology, hydrogeology, and road
salt effects in , 99
landfill- influenced degradation of stream
water in, 115
phenology of Uredinopsis mirabilis in, 64
Willoughby, 22
Wilson Initial Syntax Program, 203
Wind E nergy Conversion System, 77
Windmill Market Farm and C raft Cooperative,
155
Windsor Prison, 30
Winooski River Basin, 197
Winooski Rive r Valley, 76, 86
Winooski River, 148
Winooski Valley Park District, 79
Winooski, 121
Wolcott Resea rch Forest, 67
Wolcott, 64
Women:
education of, 133
first University of Vermont graduates,
134
history o f Allen wives, 121
in local government, 1921-1983, 181
in the foreign missionary movement,
131
political socialization and legislative
participation of, 48
training program for, in educational
ad ministration, 44
Women's movem e nt , 48
Wood burning, res iden ti al, 167
Wood stoves, 167
Woodbury Granite Company, 124
Woodpecker, downy (see also Picoides pubescens),
164
Woodpecker, hairy (see also Picoides villosus), 164
Woodstock, 26
Woodworkers , 79
Worcester, 64
Workshops, Winooski, 197
World War I, 124
World War II, 122, 18 1
Wright, Deil S., 20 1
Wroughl Brim, The (Fairbanks), 125
Xanthomonas ampelina, 218
Xenolith, 92
Yale University, 125
Yankee speech, 29
Yard, deer, 211
Yeast, pink, 217, 2 18
Yellowthroat, common, 208, 209
Yogurt, 13
Youth, problem, 189, 193
Zea m ays, 169
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Zeara lenone, 147
Zinc, 118, 148
Zon in g:
comparison of, to transfer of development rights, 81
forest, quantitative approaches to, 56
Zooplankton , 219
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